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warranties  are  applicable  to  new  procurement  as  well  as  items 
that  are  already  in  the  inventory  (28).  Important  as  the 
life  cycle  cost  of  equipment  may  be,  it  is  not  the  only  fac- 
tor that  must  be  considered  in  a maintenance  policy.  The  DOD 
must  also  maintain  the  industrial  base  capability  to  respond 
to  surge  requirements  for  repair  of  equipment  resulting  from 
increased  activity  in  times  of  emergency  conditions  (30i3). 

The  DOD  has  maintained  the  capability  in  its  depot 
level  organic  maintenance  facilities  to  respond  to  surge 
repair  requirements  and  field  repair  capability  for  several 


First,  since  a full  wartime  support  capability  was 
required,  it  was  felt  that  only  a government  depot  could 
be  required  and  counted  on  to  retain  this  reserve  capac- 
ity at  all  times.  Second,  since  government  depot  employ 
ees  are  not  allowed  to  strike,  critical  support  of  weap- 
ons systems  would  be  assured  at  all  times.  Third,  since 
government  depots  are  under  full  government  control, 
they  cannot  refuse  to  do  some  work  on  the  grounds  that 
it  is  not  economical,  etc.  Cll»2l. 


Modern  military  hardware  is  highly  complex  and 
embodies  advanced  state-of-the-art  technology  in  most  cases. 
Time  and  money  constraints  often  preclude  the  testing  and 
analysis  required  to  achieve  high  reliability.  Consequently, 
military  systems  are  frequently  deployed  in  an  unstable  state 
(predisposed  to  early  failure),  and  require  extensive 
resources  to  operate  and  support  (21il).  Air  Force  organic 
maintenance  at  depot  level,  supplemented  by  contract  mainte- 
nance, has  historically  maintained  the  resources  necessary 
to  provide  this  support. 


For  existing  inventory  items,  the  question  of  main- 
taining a surge  repair  capability  is  not  usually  an  onerous 
one  because  the  RIW  contract  has  historically  been  performed 
concurrently  with  alternate  in-house  repair  (19il0).  For  new 
procurement,  however,  DOD  does  not  develop  in-house  repair 
capability  until  long  after  the  item  has  been  introduced  into 
the  inventory.  Thus,  in  these  cases,  in-house  repair  capa- 
bility may  be  seriously  delayed.  As  a result,  the  government 
loses  direct  control  over  the  maintenance  of  a surge  repair 
capability  (24).  In  the  event  that  an  RIW  contractor  support 
ing  mission-essential  equipment  could  not  respond  to  surge 
requirements,  alternative  repair  sources  would  have  to  be 
developed  to  meet  the  surge  (6).  In-house  depot  level  main- 
tenance facilities  may  then  be  a prime  candidate  for  consid- 
eration in  meeting  surge  requirements.  Given  the  possibility 
that  a contractor  could  not  fully  respond  to  a surge  require- 
ment, an  examination  should  be  made  of  the  impact  of  RIWs  on 
depot  level  maintenance  capability  to  respond  to  surge 
requirements  (6). 


From  an  economic  viewpoint,  reliability  improvement 
warranties  offer  benefits  unobtainable  from  any  other  kind 
of  procurement  methodology  (36iB7-B8).  The  objective  of  RIW 
contracts  is  to  provide  the  contractor  an  incentive  to  design 
and  produce  more  reliable  equipment  with  high  mean  time 
between  failures  (MTBF)  resulting  in  lower  maintenance  costs 
during  field/operational  use  of  the  equipment  (37iA-14).  The 
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c.  Determine  both  the  expected  use  and  failure 
rates  of  the  item  as  well  as  the  actual  use  and  failure 
rate  (22t5-6). 

In  addition  to  the  physical  characteristics,  eco- 
nomic factors  to  be  considered  in  the  selection  of  items  for 
RIW  are i 

a.  It  should  be  possible  to  obtain  the  warranty  at 
a price  commensurate  with  the  expected  value  of  the  work  to 
be  accomplished. 

b.  The  equipment  should  be  suitable  for  being  con- 
tracted for  on  a fixed  price  basis. 

c.  There  should  be  potential  for  both  the  government 
and  the  contractor  to  profit  by  the  contract!  there  should 
be  enough  items)  the  contract  should  be  of  a long  enough 
duration)  and  there  should  be  a projected  usage  rate  on  the 
equipment  that  will  provide  a positive  impetus  to  the  con- 
tractor to  make  improvements  on  the  items  (22t5-6). 

The  Navy  has  found  the  RIW  to  be  an  effective  tool 
for  reducing  life  cycle  costs  (35il9).  In  one  instance 
(the  AJB-3  gyro),  the  Navy  shows  a two  million  dollar  savings 
in  overhaul  costs  versus  the  cost  that  would  have  been 
incurred  for  commercial  overhaul  (35il4).  Deferral  of  pur- 
chase of  repair  equipment  and  data,  as  well  as  deferral  of 
in-house  training  costs,  are  also  cited  among  the  advantages 
of  an  RIW  contract  (4tl23).  The  economic  aspects  of  RIWs 
cannot  be  denied,  and  the  cost  figures  presented  by  exponents 
of  the  RIW  concept  can  be  compelling  in  promoting  RIW  usage. 
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The  following  clause  from  the  F-16  acquisition  contract 
illustrates  the  possibility  of  this  points 

. . . the  contractor  shall  not  be  liable  for  any 
time  delays  (associated  with  the  performance  of  RIW 
provisions)  if  the  failure  to  perform  the  contract 
arises  out  of  causes  beyond  the  control  and  without  the 
fault  or  negligence  of  the  contractor  . . . £lsl04J. 

This  clause  implies  that  the  DOD  cannot  necessarily  rely 
on  the  contractor's  capability  in  the  event  of  a wartime 
surge.  Additionally,  the  Director  of  Procurement  and  Pro- 
duction at  Warner  Robins  Air  Material  Area  expressed  the 
following  concerns 

To  specify  "operational  use  environment"  for  such  a 
time  period  (3  to  5 years)  also  presents  forecasting  dif- 
ficulty and  could  well  be  the  preamble  to  a contractor's 
defense  for  failure  to  honor  such  a warranty  should  such 
conditions  vary  £5]. 

This  was  not  a problem  in  the  early  Navy  application,  as 
RIWs  were  performed  concurrently  with  organic  repair.  In 
the  first  contract,  only  one  third  ot  the  gyro  population 
involved  was  covered  by  the  warranty  (19s 10). 

In  a briefing  to  Mr.  Gansler  (Office  of  Assistant 
Secretary  of  Defense,  Installations  and  Logistics),  Air 
Force  representatives  stated  that,  in  the  event  of  a war, 
the  Air  Force  would  rely  on  increasing  spares  buys  and 
organic  maintenance,  as  spares,  Aerospace  Ground  Equipment 
(AGE),  and  data  are  optioned  in  the  contract  "to  allow 
organic  maintenance  to  come  in  anytime  [7 1 2] . " The  preceding 
position  implies  that  there  is  a reliance  on  organic 


A .... 
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capability  to  respond  to  surge  requirements.  However,  the 
effect  of  RIW  contracting  on  the  depot  level  organic  mainte- 
nance capability  is  not  presently  known  (17»  21).  Within 
Air  Force  Logistics  Command,  DCS /Maintenance  personnel  have 
expressed  considerable  concern  about  the  possible  effect 
that  RIWs  will  have  on  planning  for  wartime  surge  capability 
to  support  operational  commands'  mission  readiness  (lOili 
24 i 2).  Having  spares,  AGE,  and  data  optioned  in  the  contract 
is  a definite  advantage  because  obtaining  support  equipment 
is  the  pacing  factor  in  establishing  organic  repair  capabil- 
ity. But,  beyond  that,  training,  moving  the  equipment,  set- 
ting up  the  equipment,  testing  the  equipment,  and  prototyping 
the  repair  process  have  to  be  completed  prior  to  effective 
production  ( 17) . 

Justification 

Several  studies  have  been  accomplished  on  the  RIW 
concept,  concentrating  on  selection  criteria,  cost  factors, 
and  reliability  improvement  incentives  (2j  8 j 14  j 25),  but 
none  of  them  substantively  addresses  the  impact  of  RIW  on 
the  depot  level  maintenance  surge  capability.  In  one  study, 
the  surge  requirement  is  acknowledged  with  an  assumption  that 
the  contractor  can  handle  any  surge  (14i45).  Most  of  the 
studies  referenced,  however,  have  focused  upon  the  cost  and 
reliability  incentives  of  RIW  with  little  consideration  of 
other  matters. 

Early  RIW  contracts  covered  items  which  were  already 
in  the  inventory  with  existing  organic  maintenance  capability 
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components f the  Council  of  Defense  and  Space  Industry  Asso- 
ciation (CODSIA)  believes  that  "the  burden  of  risk  being 
passed  to  the  contractor  will  become  intolerable,  and,  in  the 
long  term,  destructive  of  the  best  interests  of  national 
defense  [l3iA-22] . " The  government's  total  dependence  on  the 
contractor  for  repairs  during  the  warranty  period  amplifies 
CODSIA' s concern.  The  AN/ARN  118  TACAN  Request  for  Proposal 
(RFP)  also  acknowledges  the  criticality  of  using  a sole 
source  repair  facility  by  including  the  provisions 


. . . the  contractor  shall  make  provision  for  at 
least  one  backup  repair  facility  and  secure  storage  area 
located  at  least  five  hundred  (500)  miles  from  the  pri- 
mary facility  [34i50J. 

Consideration  of  surge  support  requirements  is  also 
reflected  in  AFR  800-21,  which  requires  that  "trade-off 
studies  for  evaluating  effects  on  system  operational  readi- 
ness . • . are  made  ...  to  justify  the  initial  decision” 
to  use  interim  contractor  support.  These  trade-off  studies 
include  an  "analysis  of  . . . war  time  implications!  . . . 
contractor,  organic,  and  interservice  existing  capabilities 
and  expected  reasonable  growth  of  those  capabilities  . . . 

[33 i 3]."  However,  Mr.  Reyvogel,  USAF/LGYE,  Office  of  Primary 
Responsibility  for  AFR  800-21,  stated  that  RIW  is  not  con- 
sidered interim  contractor  support  and  AFR  800-21  does  not 
apply  to  RIW  (26).  Although  no  support  problems  have  been 
documented  on  RIW  contract  performance  to  date,  a distinct 
possibility  exists  that  contractors  could  be  unable  to  per- 
form under  surge  conditions.  The  capability  to  respond  to 


KC/C- 135/C -141  Inertial  Navigation  System  (INS)  with  RIW  up 
to  D-Day  could  have  on  Air  For je  depot  level  maintenance 
capability  to  support  surge  repair  requirements  for  the  INS 


Definition  of  Terms 


D-DAY- -First  day  of  national  emergency. 

ITEM  ACTUAL  REPAIR  HOURS --Number  of  hours  required  to  repair 
a specific  item  at  a specific  time. 

LEARNING  CURVE- -A  projected  decrease  in  time  required  to 
repair  an  item  as  the  number  of  items  repaired 
increase.  The  mathematical  expression  of  the  learn- 
ing curve  is  Y ' KXn  ahere  Y is  the  time  required  to 
repair  the  X itemj  K is  the  time  required  to  repair 
the  first  itemj  X is  the  unit  number;  n is  log  B -f 
log  2 where  B is  the  nominal  value  of  the  learning 


ORGANIC  DEPOT  LEVEL  MAINTENANCE- -Maintenance  by  government 
owned  and  operated  depot  level  repair  facilities-- 
specifically,  Air  Force  depot  level  repair  at  Ogden, 
Oklahoma  City,  Sacramento,  San  Antonio,  and  Wamer- 
Robins  Air  Logistic  Centers  (ALCs) , and  the  Aero- 
space Guidance  and  Metrology  Center  (AGMC) . 

REPAIR  CAPABILITY--Capability  (expressed  in  number  of  items) 
of  contractor/depot  level  organic  maintenance  to 
repair  items  per  unit  of  time. 

SPECIAL  EQU IPMENT - -Equipment  that  is  peculiar  to  the  repair 
and/or  test  of  an  item.  This  equipment  is  not 
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normally  possessed  by  a repair  facility  unless  that 
facility  is  programmed  to  repair  the  item. 

STANFORD  B FACTOR- -A  factor  used  to  modify  the  learning  curve 
to  account  for  an  organization's  previous  experience 
in  performing  similar  work. 

SURGE  REQUIREMENTS --The  time-phased  unit  requirements  (by 

maintenance  priority)  generating  from  D-Day  as  pro- 
jected by  item  requirement  computation. 


TECHNOLOGY  REPAIR  CENTER --Organic  depot  level  repair  facil 


ity  responsible  for  repair  of  items  in  specific 


technologies . 


TIME -PHASED --Daily  phasing  of  data 


Study  ADoroach 


A simulation  study  approach  was  used  to  address 


research  questions  concerning  required  and  available  main- 
tenance surge  capability,  since  data  available  for  RIW  items 
are  limited  (28)  and  actual  data  could  only  be  obtained  in 
the  event  of  a national  emergency.  In  this  study,  Jepot 
level  organic  maintenance  capability  required  to  complement 
RIW  contractor  repair  capability  for  a selected  weapon  sys- 
tem component  was  evaluated  at  each  of  three  assumed  levels 
of  contractor  performance.  The  three  selected  le.els  of 
contractor  performance  and  the  rationale  for  each  are  as 
follow I 

1.  The  contractor  will  continue  repair  activity  at 
100  percent  of  contract  specified  levels.  This  level  of 


Research  Questions 


The  primary  research  question  which  was  addressed  in 
this  study  is  as  follows « 

In  the  event  of  a national  emergency,  could  repair 
capability  be  developed  that  would  be  sufficient  to  meet 
time-phased  surge  requirements  for  an  item  that  had  been  sup- 
ported solely  by  RIW  up  to  D-Day? 

The  following  questions  were  addressed  to  answer  the 


activity  is  considered  since  the  item  is  on  contract  for  this 
level  0f  repair. 

2.  The  contractor  will  increase  repair  performance 
to  150  percent  of  specified  levels  (number  of  items  repaired) 
This  level  of  performance  was  derived  by  expanding  the  regu- 
lar 40  hour  work  week  by  an  additional  20  hours.  The  assump- 
tion is  made  that  increasing  overtime  beyond  this  level  will 
result  in  diminishing  returns  that  will  affect  the  gains  made 
by  the  additional  overtime.  Another  assumption  necessary 
here  is  that  excess  contractor  capacity  is  available  and  can 
be  purchased  by  the  government.  The  cost  ot  purchasing  the 
additional  contractor  capacity  will  not  be  addressed. 

3.  The  third  level,  where  the  contractor  ceases 
repair,  is  based  upon  the  possibility  of  his  being  physic- 

lomically  prevented  from  performing  the  contracted 
repair.  This  possibility  was  discussed  in  the  background 
information  for  this  study. 


primary  research  questioni 


Ac  each  of  three  different  levels  of  contractor  per- 
formance in  a national  emergency,  would  repair  capability 
above  the  assumed  level  of  contractor  performance  be  required? 

What  time-phased  level  of  depot  level  organic  main- 
tenance capability  could  be  developed  starting  at  D-Day? 

Would  the  generated  maintenance  capability  be  suffi- 
cient to  cover  surge  requirements  in  excess  of  contractor 
performance  at  each  of  the  three  assumed  levels? 


CHAPTER  II 


METHODOLOGY 


Overview 

A simulation  of  the  maintenance  support  from  the  RIW 
contractor  and  organic  depot  level  maintenance  for  the 
inertial  navigation  system  (INS)  applicable  to  the  C-141  and 
C/KC-135  aircraft  was  conducted  to  determine  if  sufficient 
repair  capability  could  be  developed  to  meet  anticipated 
time-phased  surge  requirements.  These  anticipated  surge 
requirements  for  the  INS  were  obtained  from  AFLC/Material 
Requirements  Branch  (MMR)  based  on  USAF  logistics  planning 
factors  and  were  compared  to  the  contractor's  repair  capa- 
bility at  each  of  the  three  assumed  performance  levels  pre- 
viously described.  If  there  were  requirements  that  could  not 
be  filled  by  the  contractor,  another  source  of  repair  would 
have  to  be  employed  to  fill  the  resulting  deficit.  Since 
organic  maintenance  facilities  are  under  government  control, 
they  can  be  required  and  counted  on  to  develop  repair  capa- 
bility! therefore,  only  the  development  of  depot  level 
organic  maintenance  capability  was  addressed.  The  time- 
phased  development  of  this  organic  repair  capability  was 
projected  on  the  basis  of  the  number  of  personnel  which  could 
be  made  available  to  the  INS  repair  facility  on  D-Day,  pro- 
jected organization/personnel  learning  curves , equipment 
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delivery,  set  up  times , equipment  testing,  and  parts  and  data 
support  availability.  The  repair  capability  thus  obtained 
was  then  compared  to  the  requirements  which  exceeded  con- 
tractor capability  at  each  of  the  assumed  levels  of  contrac- 


The  initial  step  in  the  study  was  to  select  an  item 
that  will  be  or  could  be  completely  supported  by  RIW  up  to 
0-Day.  Weapon  system  components  projected  for  or  currently 
covered  by  RIW  contracts  were  identified  by  the  Air  Force 
Logistics  Command  Contract  Maintenance  and  Manigeraent  Branch 
(AFLC/PPPMM) . They  arei  klystron  tubes  under  contract  with 
Varian  Associates,  the  C-141  C/KC-135  INS  under  contract  with 
Delco  Electronics,  the  C-130  hydraulic  pump  under  contract 
with  ABEX,  and  the  118  TACAN  under  contract  with  Collins 
Radio  (16).  These  components  were  screened  against  the  fol- 
lowing criteria* 

1.  It  meets  RIW  selection  criteria  as  outlined  in 
the  USAF  Interim  RIW  Guidelines  (31). 


2.  It  is  designated  mission-essential  by  AFR  66-7. 

3.  Data  concerning  its  maintenance  surge  require- 
ments and  repair  requirements  (equipment,  man-hours,  skills 
etc.)  were  available. 

The  klystron  tubes  were  rejected  on  the  basis  of  limited 
repair  action  applicable  to  them.  The  hydraulic  pump  was 
rejected  because  it  is  applicable  to  a test  restricted  to 
a relatively  small  number  of  C-l30s,  and  capability  to 


. — SESR1E 


4k?  ■ -■-  MiinSiii}k^-  r^ik-Afot. 


support  requirements  for  the  pump  is  readily  available  from 
in-being  alternate  repair  capability.  The  118  TACAN  was 
rejected  on  the  basis  of  the  existence  of  alternate  support 
from  substitutable  items.  The  INS  was  selected  as  the  sub- 
ject of  this  study  on  the  basis  of  meeting  the  criteria  pre- 
viously listed. 

Surge  Requirement  Source  Data 

The  surge  requirements  necessary  for  this  study  were 
obtained  from  AFLC/MMR  (3).  They  were  based  upon  official 
USAF  planning  factors  and  time-phased  (projected  monthly 
requirements  for  a wartime  scenario)  from  D-Day  for  a period 
covering  two  years  (see  Table  II-A) • The  demands  are  highest 
for  the  first  three  months  with  requirements  of  258  units  per 
month  if  the  proposed  MTBF  and  INS  operating  hours  are 
attained.  The  demands  drop  to  229  per  month  for  the  next 
three  months,  then  226  demands  per  month  are  generated  over 
the  remaining  period.  The  assumption  necessary  here  is  that 
the  surge  requirements  established  by  AFLC/MMR  personnel  are 
representative  of  requirements  which  would  be  generated  in  a 
wartime  situation. 


Item/Contract  Repair  Source  Data 

The  INS  selected  for  the  study  is  being  procured 
under  Air  Force  contract  FD2060-75-64210(C)  from  the  Delco 
Electronics  Division  of  General  Motors  Corporation,  Goleta, 
California  (29il).  Since  this  is  a recent  procurement  action 
(29il),  there  is  no  historical  data  on  this  INS.  Maximum 
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procurement  options  would  result  in  1,289  Installed  INSs* 

275  modified  C-l4ls  with  a quantity  per  application  (QPA)  of 
two  and  739  C/KC-l35s  with  a QPA  of  one  (29il.2.11,E.l.III) . 
The  operating  hours  per  month  of  the  installed  INSs  are 
estimated  to  be  160  when  Installed  on  a C-141  and  55  when 
installed  on  a C/KC-135  (29i3.1).  The  operating  hours  are 
computed  at  1.5  times  the  estimated  actual  flying  hours 
(29*5.4). 

Delco  Electronics  guarantees  that  the  INS  will 
achieve  an  average  mean  time  between  failure  (MTBF)  of  1,128 
operating  hours  (29tl.2.4).  The  expected  number  of  repair 
actions  per  month  that  must  be  accommodated  under  the  RIW 
provision  of  the  contract  is  computed  by  adding  the  product 
of  the  number  of  INSs  installed  on  C-141s  times  the  C-141 
INS  operating  time  per  month  to  the  product  of  the  number  of 
INSs  installed  on  C/KC-l35s  times  the  C/KC-135  INS  operating 
time  per  month,  then  dividing  the  sum  by  the  MTBF  as  fol- 
lows* ( ( 550X160)+ (7 39X55) )-5-ll28“114 . Therefore,  the  con- 
tractor must  be  prepared  to  repair  114  INSs  per  month  under 
the  terms  of  the  contract. 

In  addition  to  the  units  installed  on  aircraft,  addi- 
tional INS  spares  are  required  to  fill  the  transportation  and 
repair  pipelines.  The  stockage  objective  for  these  spares 
was  assumed  to  have  been  filled*  that  is,  the  number  of 
spare  units  that  should  be  purchased  to  support  the  INS  pro- 
gram are  assumed  to  have  been  purchased  and  delivered  prior 
to  D-Day.  The  total  stockage  objective  of  283  units  consists 


data  were  constructed  that  would  be  applicable  in  the  event 
that  an  MTBF  of  500,  750,  or  1,000  hours  was  realized.  These 


data  are  summarized  on  Table  II-A  and  were  used  in  additional 


Table  Xl-A 


Data  Applicable  to  Different  MTBF  Levels 


MTBF 


Stock  Level 


Demands  for  Months 


Contract  guaranteed  MTBF.  Remaining  figures  in 
this  column  are  based  upon  contract  data. 


Organic  depot  level  repair  can  begin  upon  receipt  of 
special  equipment  and  repair  data.  To  determine  the  number 
of  items  that  organic  depot  level  maintenance  can  repair 
each  day,  the  number  of  hours  of  maintenance  capability 
available  was  divided  by  the  time  required  to  repair  the  xth 
item.  The  hours  of  capability  available  were  determined  by 
multiplying  the  number  of  personnel  by  an  availability  factor 
which  accounts  for  non-duty  time  such  as  sick  leave  and 
annual  leave.  The  time  required  to  repair  the  xth  item  was 
determined  by  the  learning  curve  and  availability  of  special 
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repair  and  test  equipment,  and  repair  data.  The  interaction 
of  these  variables  along  the  time  continuum  determines  the 
number  of  items  that  can  be  repaired  during  any  particular 
day.  Projections  of  the  number  of  personnel  available,  the 
availability  factor,  the  shape  of  the  learning  curve,  and  the 
receipt  date  of  special  equipment  and  repair  data  were 
obtained  from  the  applicable  AFLC  source  as  outlined  in  the 
following  paragraphs. 

The  Aerospace  Guidance  and  Metrology  Center  (AGMC), 
Newark  Air  Force  Station,  Ohio,  was  identified  as  the  most 
likely  organic  repair  center  for  the  INS  ( 6) . Personnel 
from  the  Work-Loading  and  Field  Services  Branch  ( AGMC /MAW W) 
provided  estimates  of  organic  repair  data  which  follow  ( 12) . 
Under  the  assumptions  of  continuing  contractor  performance, 
AGMC  personnel  anticipate  that  organic  repair  capability  can 
be  initiated  at  the  end  of  91  days.  The  91  days  results  from 
plans  to  conduct  training  of  in-house  personnel  at  the  con- 
tractor overhaul  site  and  moving  and  setting  up  depot  aero- 
space ground  equipment  (which  AGMC  assumed  will  be  available 
from  the  contractor)  following  the  training  period.  Under 
the  assumption  of  no  contractor  repair,  it  is  assumed  that 
the  special  repair  equipment  and  data  can  be  made  available 
to  the  organic  repair  activity  immediately,  and  organic 
repair  can  begin  at  D-Day. 

Standard  repair  time  is  the  time  that  a fully  quali- 
fied and  trained  technician  requires  to  repair  an  item  when 
working  at  an  efficient,  normal  pace.  Standard  repair  time 
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includes  an  allowance  for  personal  rest  and  delay  (coffee 
breaks,  restroom,  etc.)*  These  times  are  based  on  the 
average  expected  occurrence  of  repair  operations,  since  all 
repair  operations  are  not  performed  100  percent  of  the  time. 
The  standard  repair  time  of  the  INS  was  estimated  to  be  125 
direct  labor  hours.  Sixty-eight  percent  of  the  time,  the 
repair  time  is  estimated  to  be  between  100  and  150  standard 
direct  labor  hours  (accounting  for  a smaller  or  a greater 
occurrence  rate  of  repair  operations  than  is  included  in  the 
125  hour  standard),  which  yields  a standard  deviation  equiva- 
lent to  20  percent  of  the  standard  repair  time.  The  20  per- 
cent standard  deviation  was  used  in  an  approximated  normal 
distribution  to  introduce  variability  into  the  time  required 
to  repair  an  item.  The  variation  about  the  mean  time  to 
repair  an  item  occurs  when  that  item  requires  either  more  or 
less  than  the  average  standard  time  to  return  it  to  a ser- 
viceable condition,  l-'or  example,  only  a minor  adjustment  may 
be  required,  or  only  testing  may  be  necessary  (the  field 
activity  may  erroneously  identify  an  item  as  failed  even 
though  it  is  serviceable),  or  an  extensive  troubleshooting 
and  repair  procedure  may  be  followed  (as  in  the  case  of  a 
massive  failure) . Introducing  the  variability  into  the 
required  item  repaired  time,  as  in  the  daily  demands  gen- 
erated by  the  simulations,  will  not  substantially  affect  the 
average  time  to  repair  an  item,  but  will  affect  the  extreme 
values --the  number  of  unfilled  requirements  for  a particular 
day  and  the  number  of  days  that  a stock-out  position  exists. 


* 
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The  assumption  was  made  that  repair  times  would  follow  a 
normal  distribution. 

The  Stanford  B Factor  and  the  learning  curve  describe 
the  effect  of  repetition  on  the  actual  time  required  to  per- 
form a task,  A task  is  not  performed  as  efficiently  the 
first  time  as  it  is  the  second  time  due  to  the  learning  that 
takes  place  during  the  previous  time  that  the  task  was  per- 
formed. A 90  percent  learning  curve  shows  that  the  time  to 
accomplish  a task  reduces  to  90  percent  of  the  time  required 
at  the  previous  point  every  time  the  number  of  times  that  the 
task  is  performed  is  doubled.  That  is.  if  the  initial  task 
performance  required  100  actual  labor  hours,  the  second  will 
require  90  hours)  the  fourth  will  require  81  hours)  and  the 
eighth  will  require  72.9  hours.  The  difference  between  the 
actual  and  standard  repair  time  is  termed  "labor  efficiency" 
and  is  derived  from  the  ratio  of  standard  hours  to  actual 
hours t labor  efficiency  is  equal  to  standard  hours  divided 
by  actual  hours.  The  slope  of  the  learning  curve  is  steep 
as  the  first  tasks  are  performed  and  flattens  out  as  the  num- 
ber of  times  that  the  task  has  been  performed  increases. 

A transfer  of  learning  from  a similar  task  results 
in  the  first  time  to  accomplish  the  task  intercepting  the 
learning  curve  where  the  learning  curve  slope  is  shallower 
than  would  otherwise  be  applicable.  The  Stanford  B Factor 
is  Introduced  into  the  learning  curve  formulation  to  account 
for  this  variance.  The  Stanford  B Factor  of  7.3343  and 
learning  curve  value  of  87.54  percent  used  in  this  study 


were  based  on  the  following  estimates i 60  percent  direct 
labor  efficiency  for  repair  of  the  first  item  following 
training , 90  percent  direct  labor  efficiency  for  repair  of 
the  60th  item  following  training,  and  40  percent  direct 
labor  efficiency  for  repair  of  the  first  item  with  no  train 
ing.  Detailed  development  of  the  Stanford  B Factor  and  the 
learning  curve  value  is  provided  in  Appendix  A. 

The  number  of  direct  labor  personnel  available  for 
organic  repair  in  each  of  the  assumed  cases  of  contractor 
response  to  the  surge  requirements  (reference  Table  II -B) 
was  provided  by  AFLC/MAX  (27). 


In-house  Personnel  Availability 


Contractor  Response  Percentage 
In-house  Personnel  Available  for  Surge 


Simulation  Program 

The  simulation  program  was  written  in  Fortran  Y 
machine  language  compatible  with  the  Honeywell  635  based 
CREATE  system  operated  by  the  Air  Force  Logistics  Command 
at  Wright -Patterson  AFB.  The  program  consists  of  three 
major  blocks  of  instruction  which  load  the  program  with  the 
required  data,  introduce  a stochastic  element  to  the  daily 
demand  rate  that  is  derived  from  monthly  projections,  and 
compute  contract  and  organic  repair  quantities  and  stock 
level.  The  program  logic  was  developed  on  the  following 


patterns  the  day's  demand  is  subtracted  from  the  stock  on 
hand  and  added  to  the  number  of  reparable  items.  The  number 
of  items  that  can  be  repaired  by  the  contractor  is  then  sub- 
tracted from  the  reparabies.  The  contractor  repaired  items 
are  added  to  the  stock  on  hand.  If  any  reparables  remain 
after  contractor  repairs,  the  number  of  items  that  can  be 
repaired  by  the  organic  facility  is  subtracted  from  the 
remaining  reparables.  The  organic  repaired  items  are  also 
added  to  the  stock  on  hand.  The  results  for  the  day  are 
printed  and  a computation  for  the  next  day  begins. 

The  day's  demand  is  determined  by  first  dividing  the 
projected  monthly  demand  by  thirty  to  yield  the  average 
demand  per  day  for  the  current  month.  A system  generated 
random  number  is  then  used  to  select  a demand  from  & matrix 
loaded  with  demand  levels  and  their  associated  cumulative 
poisson  probability  distribution.  The  program  loads  the 
matrix  with  the  appropriate  demand  level  and  probability 
distribution  according  to  the  average  day's  demand  rate. 

Due  to  the  factorial  in  the  poisson  computation  exceeding  the 
system's  numerical  capability,  a normal  approximation  of  the 
poisson  is  used  for  average  daily  demand  rates  which  exceed 
13.  This  approximation  is  accomplished  with  a discrete 
approximation  of  the  normal  (0,1)  distribution  which  is 
loaded  in  the  prog  run . 

Following  the  computation  of  the  day's  demand  for 
each  of  the  thirty  days  in  each  of  the  twenty-four  months,  a 
heading  is  printed  for  the  month  (which  is  subsequently 


repeated  twenty-three  additional  times) . The  first  phase  of 
the  dally  computations  is  to  determine  the  day  of  the  week. 
This  determination  is  necessary  as  the  simulation  assumes 
that  the  contractor  will  perlcrm  no  work  on  Saturday,  and 
neither  the  contractor  nor  the  organic  facility  will  perform 
work  on  Sunday.  The  demands  previously  computed  are  indif- 
ferent to  the  day  of  the  week.  Stock  on  hand  at  the  begin- 
ning of  the  day  equals  the  stock  on  hand  at  the  end  of  the 
previous  day  (stock  on  hand  at  the  beginning  of  day  1 is 
loaded  into  the  program) . The  number  of  reparables  for  the 
beginning  of  the  current  day  is  computed  by  adding  the  cur- 
rent day's  demands  to  the  number  of  reparables  remaining  at 
the  end  of  the  previous  day. 

The  contractor's  daily  repair  rate  is  set  at  the 
contract  monthly  repair  level  divided  by  22  (average  working 
days)  for  the  first  version,  which  assumes  continued  contract 
support  at  the  contracted  level;  by  14.67  in  the  second  ver- 
sion, which  assumes  contract  support  at  150  percent  of  the 
contracted  level;  and  is  set  to  zero  for  Saturdays,  Sundays, 
and  the  third  version,  which  assumes  no  contract  support. 

The  day's  number  of  reparables  is  compared  to  the  contractor's 
support  level  for  the  day  to  determine  the  number  of  items 
repaired  by  the  contractor.  If  the  contractor  has  sufficient 
capability  remaining  to  start,  but  not  finish,  an  item,  that 
item  is  put  * ~to  work  and  completed  with  the  first  subsequent 
day's  contractor  capability.  The  number  of  reparables  is 
reduced  by  the  number  of  items  repaired  plus  any  items  put 


Into  work  on  the  current  day  but  not  repaired.  Stock  on  hand 
Is  Increased  by  the  number  of  Items  for  which  repair  has  been 
completed. 

After  assessment  of  the  contractor's  support  effect 
on  the  asset  levels,  the  program  checks  the  day  of  the  week. 
If  it  is  Sunday,  the  day's  computations  are  complete  and  the 
results  are  printed.  If  it  is  not  Sunday,  a determination  is 
made  as  to  whether  or  not  all  equipment  that  is  critical  to 
organic  repair  has  been  received  by  the  organic  repair  facil- 
ity. If  not,  the  day's  computations  are  complete.  If  the 
critical  items  have  been  received,  receipt  of  noncritical 
items  is  then  checked,  and  the  first  item  repair  time  is 
modified  by  the  effect  that  receipt  of  these  items  will  have 
(receipt  of  specialized  tools  and/or  data  is  expected  to 
reduce  the  repair  time  by  a specified  percentage) . The  pro- 
gram then  checks  to  determine  if  there  is  any  work  to  be 
accomplished.  If  there  is  no  work  remaining  to  be  done,  the 
day's  computations  are  complete.  If  there  is  work  to  be 
accomplished  (either  completion  of  an  in-work  item  being  held 
at  the  organic  repair  facility  or  additional  reparables  or 
both),  the  number  of  hours  of  organic  capability  for  the  day 
is  computed.  This  capability  is  first  applied  to  repair  of 
an  in-work  item.  If  capability  is  still  available,  a rep- 
arable is  put  into  work;  and  the  number  of  reparables  is 
reduced  by  one.  The  expected  time  to  repair  the  item  just 
put  into  work  is  computed  according  to  a specified  learning 
curve  value  and  the  number  of  the  item  entering  organic 


repair  (first,  second,  etc.).  A system  supplied  random  num- 
ber is  then  used  to  compute  the  deviation  from  the  expected 
repair  time  based  on  an  approximation  of  the  normal  (0,1) 
distribution  times  a prespecified  percentage  of  the  expected 
repair  value.  That  is,  if  the  repair  time  is  expected  to  be 
within  - 10  percent  of  the  mean  value  68.26  percent  of  the 
time,  the  randomly  selected  value  of  the  deviation  from  the 
normal  (0,1)  distribution  is  multiplied  by  10  percent  of  the 
mean  time  to  repair  the  item.  The  actual  repair  time  thus 
determined  is  then  compared  to  the  remaining  organic  repair 
capability.  If  the  item  can  be  completed,  stock  on  hand  is 
Increased  by  one,  and  the  cycle  is  repeated  for  the  next 
reparable.  If  the  item  cannot  be  completed,  the  item  remains 
in  process  at  the  end  of  the  day.  When  either  the  organic 
repair  time  available  or  the  number  of  reparables  is 
exhausted,  the  day's  computations  are  complete,  and  the 
results  for  the  day  are  printed.  Thirty  days  are  computed 
for  each  month,  and  24  months  are  computed.  A description 
of  the  program  variables  and  the  program  coding  are  included 
in  Appendix  B. 


Legal  and  economic  factors  cited  in  the  background 
Information  and  disruptions  in  production  that  could  result 
from  establishing  priorities  for  the  performance  of  defense 
contracts  under  the  Defense  Production  Act  (28il95)  made 
projections  of  contractor's  response  in  a national  emergency 
outside  the  scope  of  this  paper.  Therefore,  the  contractor's 
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response  in  a national  emergency  was  assumed  to  be  at  each 
of  the  three  previously  Identified  performance  levels  in  the 
development  of  the  criteria  test  of  the  primary  research 
question.  The  anticipated  requirement  was  compared  with 
each  of  these  levels  to  determine  the  additional  repair  capa- 
bility, if  any,  that  would  be  required  to  totally  support  the 
surge . 
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By  matching  the  time -phased  surge  requirements  to 
each  of  the  three  levels  of  contractor  response  and  the  time- 
phased  development  of  organic  depot  level  maintenance  capa- 
bility, It  was  possible  to  determine  If  any  time  frames  con- 
tained unfilled  surge  requirements.  If  the  projected  depot 
level  organic  repair  capability  could  fill  requirements  excess 
to  contractor  performance  for  the  INS  (no  stock-outs  existed), 
combined  contract  and  organic  maintenance  capability  would  be 
sufficient  to  maintain  support  required  in  the  surge  situa- 
tion. Failure  to  fill  a requirement  would  result  in  an  air- 
craft not  fully  equipped. 

List  of  Assumptions 

Summary  list  of  assumptions  made  in  the  methodology! 

1.  The  contractor  will  perform  at  one  of  three 
levels  of  repairt 

a.  Contractor  performs  at  specified  contract 

level. 

b.  Contractor  performs  at  150  percent  of  spe- 
cified contract  level. 


, . ........  . ......  ^ 
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c.  Contractor  cannot  support  any  contract 
requi  remen  :s. 

2.  Anticipated  surge  requirements  obtained  from 
AFLC  are  representative  of  requirements  that  will  be  gen- 
erated in  an  emergency  situation  (wartime  scenario) . 

3.  Selected  item  will  be  supported  exclusively  by 
RIW  contractor  up  to  D-Day. 

4.  Alternative  repair  sources  for  the  RIW  item 
would  be  subject  to  the  same  limitations  in  developing  a 
repair  capability  for  that  item. 

5.  Projected  time-phased  organic  maintenance  repair 
capability  is  valid  for  an  emergency  situation. 

6.  Pipeline  times  for  organic  and  contract  mainte- 
nance are  the  same. 

7.  Failure  to  support  a requirement  will  result  in 
an  aircraft  not  fully  equipped. 

8.  Increasing  the  contractor's  repair  performance 
over  150  percent  of  contract  specifications  would  result  in 
diminishing  marginal  returns. 

9.  Appropriate  repair  equipment  and  data  could  be 
Immediately  transferred  to  the  in-house  repair  facility  in 
the  event  of  no  contractor  performance.  The  assumption 
necessary  here  is  that  the  Air  Force  would  recognize  prior 
to  D-Day  that  the  contractor  would  be  unable  to  perform. 

10.  Initial  stock  level  for  the  INS  would  be  at  the 
levels  indicated  by  AFLC  computations  for  requirements. 


11.  The  contractor  would  not  work  on  Saturday  or 
Sunday.  The  organic  repair  facility  would  not  work  on  Sun- 
day. 

12.  Demands  for  repair  would  generate  in  a poisson 
distribution. 

13.  Organic  maintenance  repair  times  would  follow 
a normal  distribution. 

14.  Special  equipment  and  data  are  available  from 
the  contractor  and  can  be  in  place  on  the  91st  day  when  the 
contractor  continues  repair  following  D-Day  and  can  be  in 
place  immediately  when  the  contractor  ceases  repair. 

Limitations 

The  results  of  the  comparisons  performed  in  this 
study  are  uniquely  applicable  to  the  selected  RIW  item  and 
depend  upon  the  stated  assumptions.  It  is  not  appropriate 
to  generalize  the  test  results  to  any  other  item  or  class  of 
items.  The  intent  of  the  study  was  to  determine  the  possible 
impact  that  relying  solely  upon  an  RIW  for  maintenance  sup- 
port would  have  on  capability  to  meet  increased  requirements 
which  would  generate  in  the  event  of  a national  emergency. 


CHAPTER  III 


FINDINGS 


The  simulation  results  for  this  study  will  be  pre- 
sented, based  upon  the  MTBF  and  contractor  performance  level 
for  each  of  the  twelve  simulations  that  were  completed. 

Major  emphasis  will  be  placed  upon  the  three  primary  simula- 
tions, which  were  based  upon  the  contract  specified  MTBF  of 
1,128  hours  for  the  INS  and  contractor  repair  capability  at 
100  percent,  150  percent,  and  0 percent  of  the  contract  spe- 
cified performance  levels.  Data  from  these  simulations  are 
graphically  displayed  in  Figures  III-A,  III-B,  and  III-C  to 
present  a comparison  of  contractor  plus  organic  repair  capa- 
bility with  demands  that  were  generated  by  the  simulation. 
Although  the  simulations  covered  a 24  month  period,  only 
portions  of  this  time  frame  were  needed  to  develop  the  trends 
portrayed  in  these  figures.  The  initial  stock  on  hand  for 
INS  spares  is  plotted  with  contractor  repair  capability  for 
the  simulations  in  which  contractor  repair  was  a factor,  and 
with  organic  repair  capability  when  contractor  performance 
was  0 percent.  The  data  plotted  are  end -of -month  figures 
that  graphically  display  the  length  of  time  that  total  repair 
capability  will  be  less  than  the  INS  demands  for  repair,  as 


well  as  the  number  of  INS  units  that  will  not  be  supported 


by  repairs  or  initial  spares.  Summary  statistics  for  the 
nine  simulations  based  upon  reduced  MTBFs  of  1,000,  750,  and 


500  hours  and  the  three  contractor  performance  levels  of 


100  percent,  150  percent,  and  0 percent  are  given  in  Tables 
III-D  through  III-H.  Selected  computer  printouts  for  each 


simulation  are  presented  in  Appendix  C. 


Guaranteed  MTBFi  1.128  Hours 


Contractor  performance  m 100  percent.  Under  this 


assumed  level  of  contractor  performance,  no  organic  repair 
could  be  generated  until  D-Day  plus  91  days  due  to  training 
and  receipt  of  equipment.  The  initial  stock  on  hand  of  2S3 
116  units  plus  the  contractor  repair  satisfy  demands  that 
are  generated  until  the  third  day  of  the  third  month,  which 
is  one  month  prior  to  organic  repair  being  initiated.  The 
INS  shortages  increase  to  a maximum  of  165  units,  which  is 
experienced  during  the  fourth  month,  then  steadily  decrease 
after  organic  repair  begins.  Total  repair  capability  is 
sufficient  to  satisfy  demands  once  again  on  the  29th  day  of 
the  sixth  month  (see  Figure  III-A) . The  trend  shown  by  the 
graphic  portrayal  indicates  that  the  stockage  objective  of 
283  spare  INS  units  can  again  be  filled  by  using  both  organic 
and  contractor  repair,  while  contractor  repair  only  would 
result  in  a steadily  increasing  number  of  non- supported  INS 
units.  Table  III-A  gives  a summary  of  the  end-of -month  data 


plotted  in  Figure  III-A. 
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ctoroerformance  * 150 


. With  the 


assumption  of  150  percent  contractor  performance  and  283 
Initial  spare  INS  units,  repair  support  was  sufficient  to 
meet  demands  until  the  28th  day  of  the  third  month.  Table 
III-B  indicates  a shortage  in  the  third  month.  Shortages 
are  incurred  through  the  last  day  of  the  fourth  month. 

Organic  repair  was  again  initiated  on  the  91st  day  of  the 
simulation.  This  organic  repair  plus  the  increased  con- 
tractor performance  decreased  the  time  interval  of  INS  unit 
shortages  to  approximately  one  month  and  the  maximum  number 
of  shortages  at  any  given  time  to  only  thirty  units.  As 
with  the  initial  simulation,  contractor  support  only  would 
result  in  a steadily  increasing  number  of  non- supported  INS 
units  (see  Figure  III-B),  but  the  difference  would  be  smaller 
in  this  case  due  to  the  increased  contractor  repair. 


Contractor  performance  = 0 percent.  Under  the 
assumption  of  no  contractor  support  the  organic  facility 
begins  repair  at  D-Day  and  maintains  sole  support  of  the  INS 
throughout  the  24  month  simulation.  The  initial  stock  on 
hand  of  283  INS  units  plus  the  organic  repair  that  can  be 
generated  maintain  repair  support  for  the  INS  with  no  days 
of  shortages  (see  Figure  III-C) . Table  III-C  further  shows 
that  only  two  months  end  with  "Unrepaired  Units."  This  means 
that  the  stockage  objective  of  283  spare  units  was  maintained 
with  few  of  the  spares  unrepaired  at  any  given  time,  or  that 
demands  were  covered  by  organic  repair  sufficiently  without 
depleting  the  spares. 
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Contractor  performance  m 100  percent.  Repair  support 
changed  slightly  from  the  primary  simulation  based  upon  1,128 
hours  MTBF.  The  initial  spare  support  was  recomputed  for 
1,000  hours  MTBF  as  311  units.  The  length  of  time  with  short 
ages  increased  by  one  month  (beginning  on  day  five  of  month 
two  and  ending  on  day  25  of  month  seven) , and  the  maximum 
number  of  INS  shortages  increased  by  six  to  174  (see  Table 
III-D). 


Contractor  performance  a 150  percent.  The  311  ini- 
tial spare  INS  units  were  again  used  under  this  assumption. 
Shortages  were  incurred  during  the  third  month  and  continued 
through  the  '6th  day  of  the  fifth  month.  The  maximum  number 
of  INS  shortages  causing  mission  degradation  at  any  given 
time  was  25.  The  variability  introduced  into  the  simulations 
produced  this  two  and  a half  month  period  of  shortages  with 
25  as  the  maximum  number  of  shortages,  while  at  the  same 
contractor  performance  level  and  a better  MTBF  of  1,128,  the 
length  of  time  of  shortages  was  one  month  less  and  the  maxi- 
mum number  of  shortages  was  30.  The  greater  MTBF  would  nor- 
mally produce  the  better  results. 


spares  plus  the  organic  repair  that  can  be  developed  was 
sufficient  to  meet  the  demands  with  no  shortages  (see  Table 
III-D) , The  demands  were  met  by  the  organic  repair  and  the 
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stockage  objective  was  maintained  at  or  near  the  311  units 
required . 


Table  III-D 

Maximum  INS  Unit  Shortage  per  Month 
MTBF  * 1,000  Hours 


Month 

Contractor  Performance 

Level 

100% 

150% 

0% 

1 

0 

0 

0 

2 

0 

0 

0 

3 

150 

21 

0 

4 

173 

25 

5 

174 

12 

0 

6 

142 

0 

0 

7 

77 

0 

0 

8 

0 

0 

0 

Reduced  MTBFi  750  Hours 

Contractor  performance  » 100  percent  The  stockage 
objective  was  again  computed  for  750  hours  MTBF  as  391  units. 
These  spares  plus  the  repair  capability  that  could  be  gen- 
erated maintained  support  of  the  INSs  without  mission  degra- 
dation until  day  27  of  the  second  month.  There  were  approxi- 
mately twelve  months  in  which  INS  units  were  not  available 
for  required  missions  (seven  months  produced  shortages  over 
200  units) . The  maximum  number  of  units  short  at  any  given 
time  was  274  units,  which  occurred  during  the  fifth  month 
(see  Table  III-E) . 


Contractor  performance  ■ 150  percent.  Under  this 
assumption,  the  391  Initial  spares  plus  repair  capability 
support  mission  requirements  until  the  12th  day  of  the  third 
month,  then  shortages  increase  to  a maximum  of  182  units  dur- 
ing the  fifth  month-  (see  Table  I1I-E).  The  shortages  exist 
throughout  seven  months  of  the  simulation  with  over  a hundred 
units  short  for  six  of  those  months. 


Contractor  performance  ■ 0 percent.  The  initial 
stockage  objective  of  391  INS  units  support  plus  tho  organic 
repair  capability  furnished  100  percent  mission  support  (see 
Table  III-E) . Although  the  repair  capability  developed  by 
the  organic  facility  does  not  meet  demands  as  they  arise,  the 
maximum  reduction  of  spares  is  slightly  over  100  units,  and 
these  units  are  eventually  repaired  and  replaced. 


Table  III-E 

Maximum  INS  Unit  Shortage  per  Month 
MTBF  = 750  Hours 


Month 

Contractor 

Performance  Level 

100% 

150% 

0% 

1 

0 

0 

0 

2 

24 

0 

0 

3 

228 

114 

0 

4 

264 

167 

0 

5 

274 

182 

0 

6 

269 

173 

0 

7 

260 

134 

0 

8 

266 

114 

0 

9 

241 

75 

0 

10 

195 

36 

0 

11 

153 

0 

0 

12 

65 

0 

0 

13 

0 

0 

0 

Reduced  MTBF»  500  Hours 

Contractor  performance  ■ 100  percent.  When  the  INS 
MTBF  was  lowered  to  500  hours,  mission  degradation  in  the 
form  of  INS  unit  shortages  appeared  during  the  second  month 
(see  Table  III-F) . The  computation  of  the  stockage  objective 
at  500  hours  MTBF  shows  that  545  spare  INS  units  would  be 
required.  This  MTBF  is  less  than  half  the  MTBF  guaranteed 
by  the  contractor  and  yielded  undesirable  results  for  the 
simulation.  Shortages  continued  throughout  the  simulation 
after  the  first  month  with  the  maximum  number  of  1147  units 
short  during  the  16th  month  (see  Table  III-F).  The  three 
months'  printouts  in  Appendix  C show  the  trend  developed  in 
this  simulation,  which  revealed  the  worst  results  of  any  of 
the  simulations. 

Contractor  performance  = 150  percent*  The  situation 
improves  somewhat  under  this  assumption.  The  increased  con- 
tractor performance  plus  the  545  spares  support  the  INS 
without  shortages  until  the  third  month  (see  Table  III-F). 

The  simulation  reveals  over  eight  and  a half  months  with 
shortages,  with  a maximum  number  of  213  shortages  during  the 
sixth  month. 


Contractor  performance  * 0 percent.  Again,  the  545 
spares  and  repair  support  delayed  any  shortages  until  the 
middle  of  the  third  month  (see  Table  III-F).  In  this  simu- 
lation, shortages  were  encountered  through  five  months,  with 
a maximum  number  of  111  units  in  the  third  month.  The 


average  number  of  shortages  for  this  simulation  at  500  hours 
MTBF  was  lower  than  the  previous  two  which  had  contractor 
support,  and  the  duration  of  the  shortages  was  less. 


Month 


Table  III-F 


Maximum  INS  Unit  Shortage  per  Month 
MTBF  * 500  Hours 


Contractor  Performance  Level 
100%  150%  0% 


1 

0 

0 

0 

2 

139 

0 

0 

3 

473 

62 

53 

4 

621 

121 

100 

5 

744 

190 

93 

6 

833 

213 

111 

7 

874 

202 

98 

8 

951 

178 

52 

9 

1056 

180 

0 

0 

1096 

153 

0 

1 

1099 

146 

0 

2 

1092 

96 

0 

3 

1110 

43 

0 

Summary  Statistics 

Tables  III-G  and  III-H  provide  an  overall  summary 
of  the  data  for  the  twelve  simulations.  Table  III-G  shows 
the  number  of  install-days  that  are  not  supported  in  each  of 


the  twelve  simulations  that  were  run.  An  install-day  is  a 
unit  expressing  the  installed  INS  for  one  day.  There  are 
928,080  install-days  requiring  support  during  the  24  month 
simulation  (1,289  installs  times  720  days).  Thus,  the  quan- 
tity and  duration  of  unfilled  requirements  can  be  expressed. 
The  percentages  of  non- supported  install-days  of  the  total 
928,080  required  are  also  provided  in  Table  III-G.  Table 
III-H  provides  the  average  effect  that  non-supported  install- 
days  have  on  aircraft  fully  equipped  rates  for  the  months 
where  there  are  non-supported  install-days.  These  percent- 
ages are  derived  by  dividing  the  total  number  of  install-days 
by  the  product  of  the  number  of  months  in  which  non- support 
occurred  times  thirty  days  times  1,289  installs. 


Non-supported  I ns tall -Days 


Contract  guaranteed  MTBF 


Indicates  that  the  number  is  larger  than  that 


shown 


Contractor  Response 

MTBF 

0% 

1007. 

1507. 

10,159 

600,000* 

36,399 

500 

1.097. 

65.0% 

3.927. 

0 

57,169 

22,469 

750 

0% 

6.167. 

2.427. 

0 

15,833 

434 

1,000 

07. 

1.717. 

0.057. 

JU 

0 

10,113 

368 

1,128 

07. 

1.097. 

0.04% 

mm  mfitk 
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That  isy  shortages  in  maintenance  capability  were  to  be 
rationed  out  inversely  according  to  priority  so  as  to  not 
allow  a disproportional  shortage  of  maintenance  capability 
to  a single  priority  workload  (27).  Since  equipment  and  data 
are  optioned  into  the  contract  "to  allow  organic  maintenance 
to  come  in  anytime  [7i2],"  the  assumption  was  made  that 
organic  maintenance  activity  would  commence  immediately  if 
the  contractor  failed  to  continue  support.  These  two  fac- 
tors more  than  make  up  for  the  interception  of  the  learning 
curve  at  a higher  point  (312.5  actual  hours  for  first  time 
repair  versus  208  actual  hours  for  first  time  repair) . 

A peculiarity  of  the  workload  at  AGMC  also  influenced 
the  outcome  of  the  simulations.  A large  part  of  the  AGMC 
workload  involves  missile  guidance  systems  that  do  not  surge 
in  the  emergency  scenario.  Since  the  missile  workloads  do 
not  surge , more  personnel  resources  can  be  made  available  at 
AGMC  than  could  be  if  the  item  were  assigned  to  one  of  the 
other  Technology  Repair  Centers  (27) . It  should  be  pointed 
out,  however,  that  the  resources  that  can  be  made  available 
at  AGMC  are  finite  and  could  not  support  a large  influx  of 
RIW  items  requiring  additional  maintenance  support  in  the 
event  of  a surge. 
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CHAPTER  IV 


CONCLUSIONS  AND  RECOMMENDATIONS  FOR  FUTURE  RESEARCH 


Conclusions 

The  effect  of  relying  solely  upon  Delco,  the  INS 
contractor,  for  repair  support  until  D-Day  would  present  no 
major  problem  as  long  as  the  guaranteed  MTBF  of  1,128  hours 
is  achieved  and  organic  capability  can  be  generated  at  the 
same  rate  that  occurred  in  the  simulations.  Although  con- 
tractor repair  was  insufficient  to  meet  generated  demarius  in 
all  the  simulations,  shortages  were  incurred  in  only  four 
months  of  the  100  percent  contractor  performance  level  simu- 
lation and  two  months  in  the  150  percent  simulation  due  to 
the  additional  repair  generated  by  organic  maintenance 
facilities.  The  greatest  impact  on  the  fully-equipped  rate 
for  months  in  which  shortages  were  incurred  was  the  6.54 
percent  experienced  during  the  four  months  of  the  100  percent 
contractor  performance  level  simulation.  This  would  roughly 
equate  to  a 93  percent  operational  ready  rate  if  the  INS 
were  the  only  consideration!  however,  cannibalization  of  INS 
units  from  aircraft  requiring  major  maintenance  could  be 
considered  as  an  alternative  to  alleviate  deficiencies  in 
the  area  of  INS  shortages  for  aircraft  that  would  otherwise 
be  mission  capable. 
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If  the  contractor  falls  to  maintain  the  guaranteed 
MTBF  of  1»128  hours  for  the  INS,  greater  disruptions  in  mis- 
sion support  and  extended  periods  of  INS  shortages  can  be 
expected  unless  organic  repair  capability  beyond  that  gen- 
erated in  the  simulations  could  be  developed.  Although  data 
from  an  actual  wartime  surge  could  differ  from  data  used  in 
the  simulations,  the  simulations  should  be  representative 
since  they  were  based  upon  information  obtained  from  individ- 
uals and  organizations  that  will  be  responsible  for  initiating 
organic  repair  for  the  INS  in  the  event  of  a surge  require- 
ment in  a national  emergency. 

Extreme  disruptions  occurred  in  one  of  the  simula- 
tions (contractor  performance  at  100  percent  and  MTBF  of  500 
hours)  when  83  percent  of  the  support  requirements  could  not 
be  filled  (this  occurred  in  the  16th  month).  This  situation 
appears  to  be  highly  unlikely,  since  the  MTBF  would  be 
reduced  below  half  the  guaranteed  MTBF.  Undoubtedly,  some 
adjustments  in  resource  commitments  would  be  made  to  allevi- 
ate these  shortages,  but  the  new  allocations  could  have  an 
adverse  effect  on  the  support  of  another  item.  The  priori- 
ties of  mission  essential  equipment  would  be  a primary  con- 
sideration for  this  reallocation  of  resources. 

The  results  of  the  simulations  with  reduced  MTBFs 
illustrate  the  importance  of  determining  the  impact  that  a 
commitment  to  allow  a reliability  Improvement  warranty  to 
solely  govern  maintenance  actions  for  a mission  essential 
item  could  have  on  depot  level  maintenance  support  capability 
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In  a wartime  situation.  This  impact  should  be  examined  for 
each  procurement  action  in  which  RIW  clauses  are  proposed. 
AFR  800-21,  which  addresses  Interim  Contractor  Support, 
requires  such  a study,  and  should  be  extended  to  include  RIW 
contracts . 


Recommendations  for  Future  Research 


. The  legal,  economic. 


administrative,  and  physical  considerations  which  could 
impinge  on  a contractor's  capability  to  support  surge 
requirements  (heretofore  cited)  call  for  more  extensive  con- 
sideration when  an  item  is  selected  for  support  on  an  RIW 
contract.  In  the  literature  review,  no  research  was  found 
that  had  as  its  subject  an  analysis  of  the  expected  contrac- 
tor response  to  a surge  requirement  under  an  RIW  contract. 

In  view  of  the  improved  suppo:  c posture  that  resulted  in  the 
simulations  with  an  assumed  contractor  response  of  150  per- 
cent over  those  obtained  when  the  contractor  response  was 
100  percent,  an  analysis  of  expected  contractor  response  in 
the  event  of  a surge  should  be  considered  a viable,  necessary 
research  topic  with  respect  to  RIW  contracts. 


Expected  MTBF.  Although  a contractor  guarantees  the 
achievement  of  a certain  average  MTBF,  there  is  no  certainty 
that  the  contractor  can  or  will  achieve  it.  There  could,  for 
example,  be  a determination  that  the  contractor  would  achieve 
a better  profit  position  (smaller  loss  position)  by  accepting 
a contractual  penalty  wh^n  the  achievement  of  the  guaranteed 


MTBF  would  cost  more  than  would  be  lost  through  the  penalty 
The  sensitivity  of  the  simulations  to  changes  in  MTBF  indi- 
cate that  there  should  be  a risk  assessment  of  the  expected 
MTBF.  Research  into  the  achievement  of  actual  MTBFs  versus 


guaranteed  MTBFs  would  be  beneficial  in  planning  for  the 
support  of  items  in  a surge. 


As  was  alluded  to  in 


Chapter  I,  there  is  no  uniform  policy  to  determine  whether 
in-house  or  contract  support  should  be  '"“lied  upon  in  the 
event  of  a national  emergency.  In  the  simulations  completed 
in  this  study,  in-house  repair  capability  could  satisfy  the 
surge  demands  with  no  stock  outage  except  in  the  instance 
where  the  achieved  MTBF  was  500.  The  simulations  depend 
entirely  or  che  estimates  and  assumptions  that  were  made  for 
their  validity,  however,  and  are  thus  restricted  in  their 
interpretation.  Research  comparing  support  sources  (con- 
tractor vs.  organic  repair)  in  the  event  of  surge  conditions 
would  be  a valuable  input  to  the  policy  formulation  process. 
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APPENDIX  A 


DEVELOPMENT  OF  LEARNING  CURVE  AND 
STANFORD  B FACTOR 

The  mathematical  expression  of  the  learning  curve  is 
Y»K(X+SB)n  where  Y is  the  time  to  repair  the  Xth  itemi  K is 
the  time  required  to  repair  the  first  itemi  X is  the  item 
numbert  SB  is  the  Stanford  B Factor!  and  n is  log  B divided 
by  log  2 where  B is  the  nominal  value  of  the  learning  curve 
(90  percent  equals  .90).  Three  points  on  the  learning  curve 
which  are  required  to  compute  the  Stanford  B Factor  and  the 
learning  curve  value  are  derived  from  Organic  Repair  Source 
Data  given  in  Chapter  lit  the  first  item  repair  with  no 
training  requires  312.5  actual  hours  (125  standard  hours 
divided  by  40  percent  labor  efficiency) f the  first  item  repair 
with  training  requires  208  actual  hours  (125  standard  hours 
divided  by  60  percent  labor  efficiency) i and  the  sixtieth 
item  following  training  requires  138.88  actual  hours  (125 
standard  hours  divided  by  90  percent  labor  efficiency) . 

These  points  allow  two  simultaneous  equations  to  be  devel- 
oped! 

Y-K(X+SB)n  Y-K(X+SB)n 

208-312 . 5(  1+SB)  n 138 . 88-312 . 5(  6CH-SB)  n 

The  first  equation  establishes  the  relationship  between  the 
repair  time  of  the  first  item  following  training  and  the 


■ 

\ 

) 


repair  cine  of  the  first  item  with  no  training.  The  aecorel 
equation  establishes  the  relationship  between  the  tine 
required  to  repair  the  sixtieth  item  following  training  and 
the  repair  tine  of  the  first  Item  with  no  training.  The 
first  step  in  the  solution  procedure  is  to  solve  the  first 
equation  in  terms  of  n and  to  substitute  that  value  of  n in 
the  second  equations 

,6656-(l+SB)n  ,4444l6-(60+SB)n 

take  the  log  of  both  equations! 

- . 176786- ( log( 1+SB) ) n - . 35221- ( log( 60+ SB) ) n 


-■I7678t 
n logll+SB) 


substituting  for  n in  the  second  equations 

..35221-(lo8(6(HSB)(^f|||)) 


1 . 9929 ( log( 1+SB ) ) - log( 60+SB) -0 
which  is  solved  iteratively  to  yield » SB-7.3343. 

The  Stanford  B Factor  is  then  substituted  into  the  first 
equation  to  solve  the  learning  curve  values 
208-312. 5(8. 3343) n 
. 6656»(8 • 3343) n 
take  the  log  of  the  equations 
-.17 678 6-. 9208 69 (n) 


log( learning  curve) - ( - . 19197  7) ( . 30 1029 ) - - . 057791 
take  the  antilogs 
learning  curve-. 8754. 
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AVFAC 


CRIW 

CRIWA 


KFAC 


PARTL 


PCTDEV 


RNDM 


S0H1 

STDFV 


Percent  of  time  available  from  organic 
workers  that  can  be  applied  to  direct 
effort,  expressed  in  decimal  equivalent. 

An  artificial  first  item  repair  time  used 
for  learning  curve  computation  when  the 
Stanford  factor  is  not  equal  to  zero. 

Contract  repair  level  expressed  as  the 
number  of  items  repaired  per  day. 

Partially  completed  item  in  contract  repair. 

Completion  of  an  item  partially  completed 
the  previous  day  by  the  contractor. 

Contract  specified  contractor  repair  capa- 
bility in  number  of  items  per  month. 

Time  to  repair  the  first  item  by  the  organic 
facility  as  adjusted  by  the  receipt  of  non- 
critical  data  and  equipment. 

Used  in  computing  the  factorial  in  the 
poisson  distribution  computation. 

Used  in  computing  the  factorial  in  the 
poisson  distribution  computation. 

Average  day's  demand  for  the  month. 

Number  of  hours  required  to  complete  a 
partially  completed  item  in  organic  repair. 

Percentage  of  the  ith  item  organic  repair 
time  that  constitutes  one  standard  devia- 
tion for  the  ith  item  repair  time. 

A system  supplied  random  number. 

Organic  repair  time  available. 

Stanford  B factor  used  to  adjust  the  learn- 
ing curve  to  account  for  transfer  of 
learning. 

Stock  on  hand  on  D-Day. 

One  standard  deviation  of  the  current  repair 
time. 

Indicates  Sunday  if  equal  to  1. 


Time  required  to  repair  the  first  item  by 
the  organic  facility. 

A system  supplied  random  number. 

Log  10  of  the  learning  curve  value. 

The  expected  organic  repair  time  for  the 
1th  item  computed  according  to  the  learning 
curve. 

The  computed  organic  repair  time  for  the 
1th  item  based  on  a normal  deviation  about 
the  expected  repair  time. 


YTRU 


Contract  items  repaired  excluding  comple- 
tions of  in  work  items  carried  over  from  a 
previous  day. 

Index  for  do  loops  10  and  40. 

Number  of  items  repaired  by  contract. 

Cumulative  number  of  items  repaired  by 
contract . 

Cumulative  number  of  demands. 

Cumulative  number  of  items  repaired  organic 

Day's  demand. 

Day  of  the  week. 

Integer  value  day's  demand. 

Number  of  items  repaired  by  the  organic 
facility. 

Stock  on  hand. 

The  number  of  the  item  in  organic  repair 
(first,  second,  etc.). 

Index  for  do  loops  30  and  50. 

Index  for  do  loops  25  and  90. 

Index  for  do  loop  220. 

Index  for  do  loop  175. 


ICUMCR 


ICUMDMD 


ICUMOR 


IDDMD 


ISOH 


J6 

Index  for  do  loop  670. 

KF 

Used  to  compute  factorial  in  polsson  dis- 
tribution computation. 

MNPWR 

Number  of  personnel  available  for  organic 
repair. 

N 

Index  for  do  loop  3. 

NCRED 

Date  last  critical  equipment  or  data 
received. 

NNCRE 

Number  of  noncritical  equipments  and  data 

NREP 

Number  of  reparables. 

SOH 

Stock  on  hand  at  the  end  of  the  current 
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SIMULATION  RESULTS 


Introduction 

The  simulation  results  in  this  section  were  selected 
to  illustrate  trends  for  each  of  the  twelve  programs  com- 
pleted for  this  study.  The  programs  are  divided  into  twelve 
annexes  to  this  appendix  to  separate  the  results  by  the  con- 
tractor performance  levels- -100  percent,  150  percent,  and 
0 percent  of  contract  specified  levels- -and  the  four  MTBFs-- 
contract  specified  MTBF  plus  three  assumed  MTBFs  to  examine 
the  results  in  the  event  that  the  contractor  fails  to  achieve 
the  guaranteed  MTBF.  Each  annex  will  be  identified  by  con- 
tractor performance  level  (CPL)  and  the  MTBF  used  for  that 
simulation. 

The  first  eight  months  of  the  simulations  for  100 
percent  and  150  percent  CPL  and  1,128  Hours  MTBF  are  given  to 
coincide  with  information  presented  in  Figures  II1-A  and 
III-B.  Only  the  first  three  months  of  the  0 percent  CPL  and 
1,128  Hours  MTBF  simulation  are  needed  to  develop  the  trends 
shown  in  Table  III-C,  since  the  organic  capability  is  suf- 
ficient to  meet  demands  generated  plus  fill  the  stockage 
objectives.  The  remaining  program  results  show  the  initial 
month,  the  month  in  which  maximum  stock-outs  occur,  and  the 
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MONTH  1 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 283  10  480  278  1 

2 278  10  960  274  0 

3 274  8 11  5 0 271  1 

4 271  5 11  6 0 272  0 

5 272  11  16  5 0 266  1 

6 266  10  26  0 0 256  1 

7 256  7 33  0 0 249  1 


10  248  9 38 

11  245  3 35 

12  247  10  40 

13  243  7 46 

14  236  5 51 

15  231  10  56 

16  226  6 57 

17  226  7 58 

18  224  11  64 

19  219  12  70 

20  212  9 79 

21  203  11  90 

22  192  7 92 

23  191  8 94 

24  188  10  99 

25  184  8 101 

26  181  6 102 

27  181  10  111 

28  171  8 119 

29  163  9 123 

30  159  10  128 

CUMULATIVE  DEMANDS 
CUMULATIVE  ORGANIC  REPAIR* 
CUMULATIVE  CONTRACT  RPA I R* 


73 


MONTH  2 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 


DAY 

STOCK 

DEMAND  REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

WORK 

1 

155 

8 

130 

5 

0 

152 

1 

2 

152 

14 

139 

6 

0 

144 

0 

3 

144 

10 

143 

5 

0 

139 

1 

.4 

139 

9 

152 

0 

0 

130 

1 

5 

130 

3 

155 

0 

0 

127 

1 

6 

127 

8 

158 

6 

0 

125 

0 

7 

125 

13 

• 165 

5 

0 

117 

1 

e 

117 

7 

167 

6 

0 

116 

0 

9 

116 

4 

165 

5 

0 

117 

1 

10 

117 

8 

168 

6 

0 

115 

0 

n 

115 

11 

178 

0 

0 

104 

1 

12 

104 

10 

188 

0 

0 

94 

1 

13 

94 

8 

191 

5 

0 

91 

1 

14 

91 

4 

190 

6 

0 

93 

0 

15 

93 

10 

194 

5 

0 

88 

1 

16 

88 

7 

J 96 

6 

0 

87 

0 

17 

87 

8 

198 

5 

0 

84 

1 

18 

84 

5 

203 

0 

0 

79 

1 

i* 

79 

11 

214 

n 

s 

68 

1 

20 

68 

8 

217 

6 

0 

66 

0 

21 

66 

12 

223 

5 

0 

59 

1 

22 

59 

14 

232 

6 

0 

51 

0 

23 

51 

7 

233 

5 

0 

49 

1 

24 

49 

4 

232 

6 

0 

51 

0 

25 

51 

14 

245 

0 

0 

37 

1 

26 

37 

11 

256 

0 

0 

26 

1 

27 

26 

11 

262 

5 

0 

20 

1 

28 

20 

11 

268 

6 

0 

15 

0 

29 

15 

6 

266 

5 

0 

14 

1 

30 

14 

10 

273 

6 

0 

10 

0 

CUMULATIVE 

DEMANDS 

515 

CUMULATIVE 

ORGANIC 

REPAIR: 

0 

CUMULATIVE 

CONTRACT 

RP A I Rs 

242 

MONTH  3 

BEGINNING 

ITEMS  REPAIRED 

ENDING 

IN 

DAY 

STOCK 

DEMAND  REPARABLES 

CONTRACT 

ORGAN  I C 

STOCK 

WORK 

1 

10 

5 

272 

5 

0 

10 

1 

2 

10 

11 

283 

0 

0 

-1 

1 

3 

-1 

14 

297 

0 

0 

-15 

1 

4 

-15 

5 

297 

6 

0 

-14 

0 

5 

-14 

14 

305 

5 

0 

-23 

1 

6 

-23 

9 

309 

6 

0 

-26 

0 

7 

-26 

5 

308 

5 

0 

-26 

1 

8 

-26 

11 

314 

6 

0 

-31 

0 

9 

-31 

7 

320 

0 

0 

-38 

1 

10 

-38 

13 

333 

0 

0 

-51 

1 

11 

-51 

8 

336 

5 

0 

-54 

1 

12 

-54- 

12 

343 

6 

0 

-60 

0 

13 

-60 

11 

348 

5 

0 

-66 

1 

14 

-66 

7 

350 

6 

0 

- 6 7 

0 

15 

-67 

3 

347 

5 

0 

-65 

1 

16 

-65 

12 

359 

0 

0 

-77 

1 

17 

-77 

7 

366 

0 

0 

-84 

1 

18 

-84 

14 

375 

6 

0 

-92 

0 

19 

-92 

7 

376 

5 

0 

-94 

1 

20 

-94 

4 

375 

6 

0 

-92 

0 

21 

-92 

8 

377 

5 

0 

-95 

1 

22 

-95 

8 

380 

6 

0 

-97 

0 

23 

-97 

6 

385 

0 

0 

-103 

1 

24 

-103 

12 

397 

0 

0 

-115 

1 

25 

-115 

8 

400 

5 

0 

-118 

1 

26 

-118 

11 

406 

6 

0 

-123 

0 

27 

-123 

14 

414 

5 

0 

-132 

1 

28 

-132 

9 

418 

6 

0 

-135 

0 

29 

-135 

11 

423 

5 

0 

-141 

1 

30 

-141 

12 

435 

0 

0 

-153 

• 1 

CUMULATIVE 

DEMAND: 

793 

CUMULATIVE  ORGANIC  REPAIR:  0 

CUMULATIVE  CONTRACT  RPAIRa  357 


MONTH  4 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 


DAT 

STOCK 

DEMAND  REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

WORK 

1 

-153 

4 

439 

0 

0 

-157 

1 

2 

-157 

3 

433 

6 

3 

-151 

1 

3 

-151 

9 

432 

5 

4 

-151 

2 

4 

-151 

12 

435 

6 

4 

-153 

1 

5 

-153 

8 

434 

5 

3 

-153 

2 

6 

-153 

11 

436 

6 

4 

-154 

1 

7 

-154 

10 

440 

0 

5 

-159 

2 

a 

-159 

6 

446 

0 

0 

-165 

2 

9 

-165 

9 

446 

5 

4 

-165 

2 

10 

-165 

6 

443 

6 

4 

-161 

1 

11 

-161 

5 

436 

5 

6 

-155 

2 

12 

-155 

8 

434 

6 

5 

-152 

1 

13 

-152 

8 

431 

5 

5 

-150 

2 

14 

-150 

4 

430 

0 

5 

-149 

2 

15 

-149 

6 

436 

0 

O 

-155 

2 

16 

-155 

8 

433 

6 

6 

-151 

1 

17 

-151 

7 

429 

5 

5 

-148 

2 

18 

-148 

5 

423 

6 

6 

-141 

1 

19 

-141 

6 

418 

5 

5 

-137 

2 

20 

-137 

6 

412 

6 

7 

-130 

1 

21 

-130 

6 

411 

0 

6 

-130 

2 

22 

-130 

9 

420 

0 

0 

-139 

2 

23 

-139 

7 

416 

5 

6 

-135 

2 

24 

-135 

11 

416 

6 

6 

-134 

1 

25 

-134 

8 

412 

5 

6 

-131 

2 

26 

-131 

8 

409 

6 

6 

-127 

1 

27 

127 

7 

405 

5 

5 

-124 

2 

28 

-124 

7 

405 

0 

7 

-124 

2 

29 

-124 

4 

409 

0 

0 

-128 

2 

30 

-128 

5 

403 

6 

6 

-121 

1 

CUMULATIVE 

DEMAND* 

1006 

CUMULATIVE 

ORGANIC 

REPA I R = 

129 

CUMULATIVE 

CONTRACT 

R P A I R * 

473 

76 


MONTH  5 
BEGINNING 


ITEMS  REPAIRED  ENDING  IN 


DAY 

STOCK 

DEMAND 

reparables 

CONTRACT 

ORGANIC 

STOCK 

WORK 

* 

-121 

5 

395 

5 

7 

-114 

2 

2 

-114 

4 

389 

6 

5 

-107 

1 

3 

-107 

11 

387 

5 

7 

-106 

2 

4 

-106 

7 

384 

6 

5 

-102 

1 

5 

-102 

5 

381 

0 

7 

-100 

2 

6 

-100 

9 

390 

0 

0 

-109 

2 

7 

-109 

14 

392 

5 

7 

-111 

2 

8 

-111 

7 

388 

6 

6 

-106 

1 

9 

-106 

9 

384 

5 

7 

-103 

2 

10 

-103 

12 

385 

6 

6 

-103 

1 

11 

-103 

5 

378 

5 

6 

-97 

2 

12 

-97 

8 

379 

0 

7 

-98 

2 

13 

-98 

2 

381 

0 

0 

-100 

2 

14 

-100 

6 

376 

6 

6 

-94 

1 

15 

-94 

7 

370 

5 

7 

-89 

2 

16 

-89 

9 

368 

6 

6 

-86 

l 

17 

-86 

7 

362 

5 

7 

-81 

2 

18 

-81 

12 

363 

6 

6 

-81 

1 

19 

-81 

5 

361 

0 

6 

-80 

2 

20 

-80 

10 

371 

0 

0 

-90 

2 

21 

-90 

6 

365 

5 

7 

-84 

2 

22 

-84 

7 

360 

6 

7 

-78 

1 

23 

-78 

6 

353 

5 

7 

-72 

2 

24 

-72 

11 

351 

6 

8 

-69 

1 

25 

-69 

7 

345 

5 

7 

-64 

2 

26 

• 64 

10 

348 

0 

7 

-67 

2 

27 

-67 

8 

356 

0 

0 

-75 

2 

28 

-75 

6 

350 

6 

7 

•68 

1 

29 

-68 

9 

346 

5 

7 

-65 

2 

30 

-65 

6 

339 

6 

8 

-57 

1 

CUMULATIVE  DEMAND* 
CUMULATIVE  ORGANIC  REPAIR* 
CUMULATIVE  CONTRACT  RPAIR* 


1236 

302 

594 


MONTH  6 
BEGINNING 


ITEMS  REPAIRED  ENDING  IN 


DAT 

STOCK 

DEMAND  REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

HORK 

1 

-57 

7 

333 

5 

7 

-52 

2 

2 

-52 

7 

329 

6 

6 

-47 

1 

3 

-47 

9 

330 

0 

7 

-49 

2 

4 

-49 

6 

336 

0 

0 

-55 

2 

5 

-55 

6 

330 

5 

7 

-49 

2 

6 

-49 

11 

329 

6 

7 

-47 

1 

7 

-47 

6 

322 

5 

7 

-41 

2 

B 

-41 

8 

318 

6 

7 

-36 

1 

9 

-36 

4 

309 

5 

7 

-28 

2 

10 

-28 

11 

312 

0 

8 

-31 

2 

11 

-31 

13 

325 

0 

0 

-44 

2 

12 

-44 

9 

322 

6 

7 

-40 

1 

13 

-40 

11 

319 

5 

8 

-38 

2 

14 

-38 

11 

317 

6 

8 

-35 

1 

15 

-35 

8 

312 

5 

7 

-31 

2 

16 

-31 

6 

306 

6 

7 

-24 

1 

17 

-24 

15 

313 

0 

7 

-32 

2 

IB 

-32 

2 

315 

0 

0 

-34 

2 

19 

-34 

11 

314 

5 

7 

-33 

2 

20 

-33 

13 

314 

6 

8 

-32 

1 

21 

-32 

14 

314 

5 

8 

-33 

2 

22 

-33 

6 

308 

6 

7 

-26 

1 

23 

-26 

7 

301 

5 

8 

•20 

2 

24 

-20 

5 

298 

0 

8 

-17 

2 

25 

-17 

11 

309 

0 

0 

-28 

2 

26 

-28 

4 

300 

6 

8 

-18 

1 

27 

-18 

9 

295 

5 

8 

-14 

2 

28 

-14 

5 

287 

6 

8 

-5 

1 

20 

-5 

6 

278 

5 

9 

3 

2 

30 

3 

5 

270 

6 

8 

12 

1 

CUMULATIVE 

DEMANDa 

1482 

CUMULATIVE 

ORGANIC 

REPAIR* 

496 

CUMULATIVE 

CONTRACT 

RPA IR* 

715 

MONTH  7 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 12  7 269  0 7 12  2 

2 12  8 277  0 0 4 2 

3 4 11  274  5 9 7 2 

4 7 11  273  6 7 9 1 

598  267  5 8 14  2 

6 14  6 260  6 8 22  1 

7 22  6 253  5 7 28  2 

8 28  8 253  0 8 28  2 

9 28  3 256  0 0 25  2 


12  28  13  254 

13  28  14  253 

14  28  7 248 

15  34  7 245 

16  36  9 254 

17  27  4 246 

18  35  7 240 

19  42  7 234 

20  47  9 229 

21  53  6 220 

22  61  4 215 

23  66  6 221 

24  60  9 216 

25  66  10  211 

26  70  7 205 

27  77  8 197 

28  84  11  195 

29  87  3 189 

30  92  11  200 

CUMULATIVE  DEMAND* 
CUMULATIVE  ORGANIC  REPAIR* 
CUMULATIVE  CONTRACT  RPAIR* 


1726 

699 

825 


MONTH  8 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 81  7 193  5 9 88  2 

2 88  7 186  6 9 96  1 

3 96.  7 179  5 8 102  2 

4 102  8 174  6 8 108  1 

5 108  8 168  3 8 113  2 

6 113  7 166  0 9 119  2 

7 115  9 175  0 0 106  2 

8 106  6 166  6 10  116  1 

9 116  8 160  58  121  2 

10  121  11  157  6 9 125  1 

11  125  6 147  5 10  134  2 

12  134  8 142  6 8 140  1 

13  140  5 137  0 9 144  2 

14  144  7 144  00  137  2 

15  137  10  141  5 8 140  2 

16  140  6 134  6 8 148  1 

17  148  7 127  5 8 154  2 

18  154  12  124  6 10  158  1 

19  158  2 111  59  170  2 

20  170  5 108  0 8 173  2 

21  173  10  118  0 0 163  2 

22  163  7 111  69  171  1 

23  171  11  107  5 9 174  2 

24  174  6 100  6 8 182  1 


CUMULATIVE  DEMAND9* 


1942 


CUMULATIVE  ORGANIC  REPAIR 
CUMULATIVE  CONTRACT  RP  A | R 


MONTH  1 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

mv  f Tn/*K  ncui  un  DCDiBili  ce  rnuTDi/*T  adkiuih  evnov  uabv 


DAY 

STOCK 

DEMAND  REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

WORK 

1 

\ 

1 

283 

8 

0 

7 

0 

282 

j 

2 

282 

7 

0 

8 

0 

283 

! 

0 

I 

1 

3 

283 

10 

2 

7 

0 

280 

4 

280 

9 

4 

8 

0 

279 

1 

5 

279 

5 

1 

7 

0 

281 

l 

6 

281 

4 

5 

0 

0 

277 

l 

7 

277 

6 

11 

0 

0 

271 

l 

8 

271 

8 

12 

8 

0 

271 

0 

9 

271 

11 

15 

7 

0 

267 

l 

10 

267 

8 

16 

8 

0 

267 

0 

11 

267 

6 

14 

7 

0 

268 

1 

. 1 

12 

268 

6 

13 

8 

0 

270 

0 

13 

270 

11 

23 

0 

0 

259 

1 

14 

259 

12 

35 

0 

0 

247 

1 

15 

247 

8 

36 

7 

0 

246 

1 

16 

246 

5 

34 

8 

0 

249 

0 

17 

249 

5 

31 

7 

0 

251 

1 

18 

251 

12 

36 

8 

0 

247 

0 

19 

247 

f.  5 

43 

7 

0 

239 

1 

20 

239 

11 

54 

0 

0 

228 

1 

21 

228 

14 

68 

0 

0 

214 

1 

• 

22 

214 

6 

67 

8 

0 

216 

0 

23 

216 

8 

67 

7 

0 

215 

1 

1 

24 

215 

13 

73 

8 

0 

210 

0 

25 

210 

11 

76 

7 

0 

206 

1 

26 

206 

7 

76 

8 

0 

207 

0 

27 

207 

8 

83 

0 

0 

199 

1 

28 

199 

4 

87 

0 

0 

195 

1 

29 

195 

10 

90 

7 

0 

192 

1 

30 

192 

7 

90 

8 

0 

193 

0 

CUMULATIVE 

DEMAND* 

255 

CUMULATIVE 

ORGANIC 

REPAIR* 

0 

CUMULATIVE 

CONTRACT 

RP A I R* 

165 

1 

1 


82 


MONTH  2 
BEGINNING 


ITEMS  REPAIRED  ENDING  IN 


DAY 

STOCK 

DEMAND 

REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

WORK 

1 

193 

13 

95 

7 

0 

187 

1 

2 

187 

3 

91 

8 

0 

192 

0 

3 

192 

21 

104 

7 

1 

178 

1 

4 

178 

7 

111 

0 

0 

171 

1 

5 

171 

10 

121 

0 

0 

161 

1 

6 

161 

11 

125 

8 

0 

158 

0 

7 

158 

5 

122 

7 

0 

160 

1 

8 

160 

7 

122 

8 

0 

161 

0 

9 

161 

12 

126 

7 

0 

156 

1 

10 

156 

11 

130 

8 

0 

153 

0 

11 

153 

5 

134 

0 

0 

148 

1 

12 

148 

5 

139 

0 

0 

143 

1 

13 

143 

7 

139 

7 

0 

143 

1 

14 

143 

7 

139 

8 

0 

144 

0 

15 

144 

10 

141 

7 

0 

141 

1 

16 

141 

5 

139 

8 

0 

144 

0 

17 

144 

9 

140 

7 

0 

142 

1 

18 

142 

4 

144 

0 

0 

138 

1 

19 

138 

10 

154 

0 

0 

128 

1 

20 

128 

7 

154 

8 

0 

129 

0 

21 

129 

8 

154 

7 

0 

128 

1 

22 

128 

6 

153 

8 

0 

130 

0 

23 

130 

8 

153 

7 

0 

129 

1 

24 

129 

10 

156 

8 

0 

127 

0 

25 

1*7 

13 

168 

0 

0 

114 

1 

26 

114 

7 

175 

0 

0 

i07 

1 

27 

‘ 17 

15 

183 

7 

0 

99 

1 

28 

99 

8 

184 

8 

0 

99 

0 

29 

99 

10 

186 

7 

0 

96 

1 

30 

96 

11 

190 

8 

0 

93 

0 

CUMULATIVE 

CUMULATIVE 

CUMULATIVE 


DEMAND^ 

ORGANIC  REPAIRS 
CONTRACT  RPAIRs 


MONTH  3 
BEGINNING 


ITEMS  REPAIRED  ENDING  IN 


CUMULATIVE  DEMANDS 
CUMULATIVE  ORGANIC  REPAIR® 
CUMULATIVE  CONTRACT  RPAIRs 


DAY 

STOCK 

DEMAND 

REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

WORK 

1 

93 

7 

189 

7 

0 

93 

1 

2 

93 

4 

193 

0 

0 

89 

1 

3 

89 

13 

206 

0 

0 

76 

1 

4 

76 

12 

211 

8 

0 

72 

0 

5 

72 

11 

214 

7 

0 

68 

1 

6 

68 

9 

216 

8 

0 

67 

0 

7 

67 

12 

220 

7 

0 

62 

1 

8 

62 

12 

225 

8 

0 

58 

0 

9 

58 

9 

233 

0 

0 

49 

1 

18 

49 

4 

237 

0 

0 

45 

1 

11 

45 

6 

236 

7 

0 

46 

1 

12 

46 

14 

243 

8 

0 

40 

0 

13 

40 

5 

240 

7 

0 

42 

1 

14 

42 

4 

237 

8 

0 

46 

0 

15 

46 

9 

238 

7 

0 

44 

1 

18 

44 

9 

247 

0 

0 

35 

1 

17 

35 

5 

252 

0 

0 

30 

1 

18 

30 

10 

255 

8 

0 

28 

0 

19 

28 

6 

253 

7 

0 

29 

1 

20 

29 

7 

253 

8 

0 

30 

0 

21 

30 

13 

258 

7 

0 

24 

1 

22 

24 

7 

258 

a 

0 

25 

0 

23 

25 

5 

262 

0 

0 

20 

1 

24 

20 

7 

269 

0 

0 

13 

1 

25 

13 

12 

274 

7 

0 

8 

1 

26 

8 

13 

280 

8 

0 

3 

0 

27 

3 

13 

285 

7 

0 

- 3 

1 

28 

-3 

8 

286 

8 

0 

-3 

0 

29 

-3 

10 

288 

7 

0 

• 6 

1 

30 

-6 

11 

299 

0 

0 

-17 

1 

84 


MONTH  4 

BEGINNING  ITEMS  REPAIRED  ENDING 


DAY 

STOCK 

DEMAND  REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

1 

-17 

9 

308 

0 

0 

-26 

2 

-26 

10 

308 

8 

2 

-26 

3 

-26 

14 

311 

7 

3 

-30 

4 

-30 

7 

308 

8 

3 

-26 

5 

-26 

2 

299 

7 

3 

-18 

6 

-18 

11 

300 

8 

3 

-18 

7 

-18 

7 

303 

0 

3 

-22 

8 

-22 

6 

309 

0 

0 

•28 

9 

•28 

2 

302 

7 

2 

-21 

18 

-21 

5 

296 

8 

4 

-14 

11 

-14 

2 

287 

7 

3 

•6 

12 

•6 

9 

287 

8 

2 

-5 

13 

-5 

11 

286 

7 

4 

-5 

14 

-5 

3 

286 

0 

3 

-5 

15 

-5 

9 

295 

0 

0 

-14 

16 

-14 

9 

294 

8 

3 

-12 

17 

-12 

7 

290 

7 

3 

-9 

18 

-9 

5 

284 

8 

4 

-2 

19 

-2 

8 

281 

7 

3 

0 

20 

0 

11 

282 

8 

3 

0 

21 

0 

9 

287 

0 

3 

-6 

22 

•6 

5 

292 

0 

0 

-11 

23 

-11 

11 

292 

7 

4 

-11 

24 

-11 

13 

294 

8 

4 

-12 

25 

-12 

6 

289 

7 

3 

-8 

26 

-8 

4 

282 

8 

4 

0 

27 

0 

5 

276 

7 

3 

5 

28 

5 

7 

278 

0 

5 

3 

29 

3 

7 

285 

0 

0 

-4 

30 

-4 

8 

282 

8 

4 

0 

CUMULATIVE 

DEMANDS 

1009 

CUMULATIVE 

ORGANIC 

REPAIR* 

81 

CUMULATIVE 

CONTRACT 

RP A I R* 

645 

IN 

WORK 

1 

1 

2 

1 

2 

1 

2 

2 

2 

1 

2 

1 

2 

2 

2 

1 

2 

1 

2 


1 


85 


MONTH  5 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 


DAY 

STOCK 

DEMAND  REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

WORK 

1 

0 

9 

279 

7 

4 

2 

2 

2 

2 

6 

274 

8 

4 

8 

1 

3 

8 

5 

268 

7 

3 

13 

2 

4 

13 

5 

262 

8 

4 

20 

1 

5 

20 

11 

267 

0 

5 

14 

2 

6 

14 

6 

273 

0 

0 

8 

2 

7 

8 

4 

267 

7 

3 

14 

2 

9 

14 

9 

265 

8 

4 

17 

1 

9 

17 

8 

262 

7 

3 

19 

2 

10 

19 

10 

260 

8 

5 

22 

1 

11 

22 

8 

256 

7 

4 

25 

2 

12 

25 

12 

265 

0 

3 

16 

2 

13 

16 

6 

271 

0 

0 

10 

2 

14 

10 

2 

261 

8 

5 

21 

1 

15 

21 

9 

258 

7 

4 

23 

2 

16 

23 

6 

252 

8 

5 

30 

1 

17 

30 

7 

248 

7 

3 

33 

2 

18 

33 

7 

244 

8 

4 

38 

1 

19 

38 

7 

246 

0 

4 

35 

2 

20 

35 

7 

253 

0 

0 

28 

2 

21 

28 

11 

253 

7 

4 

28 

2 

22 

28 

4 

245 

8 

5 

37 

1 

23 

37 

9 

242 

7 

4 

39 

2 

24 

39 

7 

238 

8 

4 

44 

1 

25 

44 

6 

231 

7 

5 

50 

2 

26 

50 

8 

235 

0 

4 

46 

2 

27 

46 

5 

240 

0 

0 

41 

2 

28 

41 

9 

238 

8 

4 

44 

1 

29 

44 

5 

230 

7 

5 

51 

2 

30 

51 

6 

225 

8 

4 

57 

1 

CUMULATIVE 

DEMAND^ 

1223 

CUMULATIVE 

ORGANIC 

REPAIRS 

187 

CUMULATIVE 

CONTRACT 

RPA I Rs 

810 

; 

3 

i 

j 

I! 


1 

j 


86 


MONTH  6 
BEG  I NN  I NO 


ITEMS  REPAIRED  ENDING  IN 


DAY 

STOCK 

DEMAND  REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

1 

57 

6 

218 

7 

5 

63 

2 

63 

7 

214 

8 

4 

68 

3 

68 

5 

214 

0 

4 

67 

4 

67 

9 

223 

0 

0 

58 

5 

58 

5 

216 

7 

5 

65 

6 

65 

9 

214 

8 

4 

68 

7 

68 

5 

206 

7 

5 

75 

B 

75 

9 

204 

8 

4 

78 

9 

78 

11 

202 

7 

5 

79 

10 

79 

7 

204 

0 

5 

77 

11 

77 

4 

208 

0 

0 

73 

12 

73 

10 

207 

8 

4 

75 

13 

75 

5 

199 

7 

5 

82 

14 

82 

15 

203 

8 

4 

79 

15 

79 

6 

196 

7 

5 

85 

16 

85 

9 

194 

a 

4 

88 

17 

68 

8 

196 

0 

5 

85 

18 

85 

2 

198 

0 

0 

83 

19 

83 

13 

200 

7 

4 

81 

20 

81 

9 

197 

8 

5 

85 

21 

85 

9 

193 

7 

5 

88 

22 

88 

10 

192 

8 

4 

90 

23 

90 

8 

187 

7 

5 

94 

24 

94 

7 

190 

0 

4 

91 

25 

91 

6 

196 

0 

0 

85 

26 

85 

5 

189 

8 

5 

93 

27 

93 

7 

184 

7 

4 

97 

28 

97 

4 

176 

8 

5 

106 

29 

106 

11 

174 

7 

5 

107 

30 

107 

8 

170 

8 

5 

112 

CUMULATIVE 

DEMAND* 

1452 

CUMULATIVE 

ORGANIC 

REPA  I Rs 

306 

CUMULAT I VE 

CONTRACT 

R P A I R = 

975 

1 

2 

1 

2 

2 

2 

1 

2 

1 

2 

1 

2 

2 

2 

1 

2 

1 

2 

2 

2 

1 

2 

1 

2 

1 


H CM  (V  CM 


AD-A032  538  AIR  FORCE  INST  OF  TECH  WRIGHT-PATTERSON  AFB  OHIO  SCHO— ETC  F/G  15/5 

AN  ANALYSIS  OF  USAF  DEPOT  LEVEL  MAINTENANCE  CAPABILITY  TO  MEET  — ETC(U) 
SEP  76  GW  SHARP » J C TOShACH 

UNCLASSIFIED  SLSR-15-76B  NL 


2 OF  2 
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MONTH  7 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 


DAT 

STOCK 

DEMAND 

REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

WORK 

1 

112 

6 

169 

0 

6 

112 

2 

2 

112 

8 

177 

0 

0 

104 

2 

3 

104 

8 

173 

7 

5 

108 

2 

4 

108 

10 

171 

8 

5 

111 

1 

5 

111 

9 

167 

7 

5 

114 

2 

6 

114 

10 

166 

8 

4 

116 

1 

7 

116 

7 

160 

7 

5 

121 

2 

8 

121 

8 

163 

0 

5 

118 

2 

9 

118 

9 

172 

0 

0 

109 

2 

10 

109 

7 

167 

8 

5 

115 

1 

11 

115 

11 

165 

7 

5 

116 

2 

12 

116 

7 

160 

8 

5 

122 

1 

13 

122 

1 

148 

7 

5 

133 

2 

14 

133 

6 

142 

8 

5 

140 

1 

15 

140 

5 

140 

0 

6 

141 

2 

16 

141 

4 

144 

0 

0 

137 

2 

17 

137 

J 

138 

7 

4 

143 

2 

18 

143 

A 

131 

8 

4 

151 

1 

19 

151 

124 

7 

4 

157 

2 

20 

157 

9 

121 

8 

5 

161 

1 

21 

161 

8 

115 

7 

6 

166 

2 

22 

166 

2 

113 

0 

4 

168 

2 

23 

168 

6 

119 

0 

0 

162 

2 

24 

162 

8 

115 

8 

5 

167 

1 

25 

167 

9 

111 

7 

5 

170 

2 

26 

170 

6 

105 

8 

5 

177 

1 

27 

177 

10 

102 

7 

5 

179 

2 

28 

179 

10 

99 

8 

6 

183 

1 

29 

183 

14 

108 

0 

4 

173 

2 

30 

173 

6 

114 

0 

0 

167 

2 

CUMULATIVE  DEMAND*  1670 

CUMULATIVE  ORGANIC  REPAIR*  429 


CUMULATIVE  CONTRACT  RPAIR*  1125 


\ 


\ 


MONTH  8 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 187  5 108  7 8 175  2 

2 175  6 100  8 5 182  1 

3 182  10  97  7 5 184  2 

4 184  6 91  8 5 191  1 

5 191  4 82  7 5 199  2 

6 199  9 86  0 5 195  2 

7 195  6 92  0 0 189  2 

8 189  8 88  8 5 194  1 

9 194  9 83  7 6 198  2 

10  198  7 77  8 6 205  1 

11  205  9 73  7 5 208  2 

12  208  5 66  8 5 216  1 

13  216  7 67  0 5 214  2 


16  214  8 6 

17  219  12  6 

18  219  8 5 

19  224  8 5 

20  229  3 5 

21  230  8 5 

22  222  14  6 

23  221  8 5 

24  225  3 4 

25  235  6 3 

26  242  10  3 

27  246  7 3 

28  245  7 4 

29  238  8 3 

30  243  5 3 

CUMULATIVE  DEMANDS 
CUMULATIVE  ORGANIC  REPAIRS 
CUMULATIVE  CONTRACT  RPAIRx 


1889 

567 

1290 


MONTH  1 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAT  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 283  8 1 0 A 281  1 

2 281  8 0 09  282  1 

3 282  12  408  278  1 

4 278  4 009  283  0 

5 283  8 008  283  0 

6 283  6 006  283  0 

7 283  12  12  0 0 271  0 

8 271  13  15  0 9 267  1 

9 267  9 11  0 13  271  1 

10  271  7 7 0 li  275  1 

11  275  10  6 0 11  276  1 

12  276  12  7 0 11  275  1 

13  275  9 4 0 12  278  1 

14  278  9 13  0 0 269  1 

15  269  10  10  0 13  272  1 

16  272  9 7 0 12  275  1 

17  275  9 30  13  279  1 

18  279  6 0 0 10  283  0 

19  283  9 009  283  0 

20  263  8 008  283  0 

21  283  8 8 0 0 275  0 

22  275  8 3 0 12  279  1 

23  279  9 0 0 13  283  0 

24  283  6 006  283  0 

25  283  5 005  283  0 

26  283  7 007  283  0 

27  283  4 004  283  0 

28  283  8 800  275  0 

29  275  4 0 0 12  283  0 

30  283  5 005  283  0 

CUMULATIVE  DEMAND*  242 

CUMULATIVE  ORGANIC  REPAIR*  242 

CUMULATIVE  CONTRACT  RPAIR*  0 


MONTH  2 

BEGINNING 

ITEMS  REPAIRED 

ENDING 

IN 

DAY 

STOCK 

DEMAND  REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

WORK 

1 

283 

9 

0 

0 

9 

283 

0 

2 

283 

14 

0 

0 

13 

282 

1 

3 

282 

7 

0 

0 

8 

283 

0 

4 

283 

6 

0 

0 

6 

283 

0 

5 

283 

11 

11 

0 

0 

272 

0 

6 

272 

14 

12 

0 

12 

270 

1 

7 

270 

11 

9 

0 

14 

273 

1 

8 

273 

5 

0 

0 

14 

282 

1 

9 

282 

9 

0 

0 

10 

283 

0 

10 

283 

11 

0 

0 

11 

283 

0 

11 

283 

7 

0 

0 

7 

283 

0 

12 

283 

13 

13 

0 

0 

270 

0 

13 

270 

9 

6 

0 

15 

276 

1 

14 

276 

7 

0 

0 

14 

283 

0 

15 

283 

8 

0 

0 

8 

283 

0 

16 

283 

4 

0 

0 

4 

283 

0 

17 

283 

5 

e 

0 

5 

283 

0 

18 

283 

8 

0 

0 

8 

283 

0 

19 

283 

9 

9 

0 

0 

274 

0 

20 

274 

17 

10 

0 

15 

272 

1 

21 

272 

6 

0 

0 

16 

282 

1 

22 

282 

11 

0 

0 

12 

283 

0 

23 

283 

7 

0 

0 

7 

283 

0 

24 

283 

12 

0 

0 

12 

283 

0 

25 

283 

11 

0 

0 

11 

283 

0 

26 

283 

6 

6 

0 

0 

277 

0 

27 

277 

9 

0 

0 

15 

283 

0 

28 

283 

11 

0 

n 

11 

283 

0 

29 

283 

13 

0 

0 

13 

283 

0 

30 

283 

13 

0 

c 

13 

283 

0 

CUMULATIVE 

DEMANDS 

525 

CUMULATIVE 

ORGANIC 

REPAIRS 

525 

CUMULATIVE 

CONTRACT 

RPAIR= 

0 

>iuj,nu  '*»>!'• 


ANNEX  IV 


100  PERCENT  CPL 
1,000  HOURS  MTBF 


MONTH  1 
BEGINNING 


ITEMS  REPAIRED  ENDING  IN 


DAY 

STOCK 

DEMAND 

REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

WORK 

1 

311 

9 

3 

5 

0 

307 

1 

2 

307 

11 

9 

6 

0 

302 

0 

3 

302 

5 

8 

5 

0 

302 

1 

4 

302 

7 

10 

6 

0 

301 

0 

5 

301 

7 

11 

5 

0 

299 

1 

6 

299 

4 

15 

0 

0 

295 

1 

7 

295 

8 

23 

0 

0 

287 

1 

9 

287 

4 

22 

6 

0 

289 

0 

9 

289 

7 

23 

5 

0 

287 

1 

10 

287 

6 

24 

6 

0 

287 

0 

11 

287 

4 

22 

5 

0 

288 

1 

12 

288 

8 

25 

6 

0 

286 

0 

13 

286 

8 

32 

0 

0 

278 

1 

14 

278 

7 

39 

0 

0 

271 

1 

15 

271 

6 

40 

5 

0 

270 

1 

16 

270 

16 

51 

6 

0 

260 

0 

17 

260 

7 

52 

5 

0 

258 

1 

18 

258 

11 

58 

6 

0 

253 

0 

19 

253 

5 

57 

5 

0 

253 

1 

20 

253 

6 

63 

0 

0 

247 

1 

21 

247 

10 

73 

0 

0 

237 

1 

22 

237 

6 

74 

6 

0 

237 

0 

23 

237 

5 

73 

5 

0 

237 

1 

24 

237 

8 

76 

6 

0 

235 

0 

25 

235 

9 

79 

5 

0 

231 

1 

26 

231 

9 

83 

6 

0 

228 

0 

27 

228 

12 

94 

0 

0 

216 

1 

28 

216 

11 

105 

0 

0 

205 

1 

29 

205 

14 

114 

5 

0 

196 

1 

30 

196 

9 

118 

6 

0 

193 

0 

CUMULATIVE 

CUMULATIVE 

CUMULATIVE 


DEMAND^ 

ORGANIC 

CONTRACT 


REPAIR* 

RPAIRs 


MONTH  3 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 


DAY 

STOCK 

DEMAND  REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

WORK 

1 

1 

27 

10 

288 

5 

0 

22 

1 

1 

2 

22 

7 

295 

0 

0 

15 

1 

3 

15 

12 

307 

0 

0 

3 

1 

\ 

4 

3 

11 

313 

6 

0 

-2 

0 

5 

-2 

12 

319 

5 

0 

-9 

1 

1 

6 

-9 

7 

321 

6 

0 

-10 

0 

7 

-10 

7 

322 

5 

0 

-12 

1 

8 

-12 

10 

327 

6 

0 

-16 

0 

, 1 

9 

-16 

6 

332 

0 

0 

-22 

1 

10 

-22 

14 

346 

0 

0 

-36 

1 

11 

-36 

9 

350 

5 

0 

-40 

1 

12 

-40 

13 

358 

6 

0 

-47 

0 

13 

-47 

9 

361 

5 

0 

-51 

1 

j 

14 

-51 

9 

365 

6 

0 

-54 

0 

15 

-54 

11 

370 

5 

0 

-60 

1 

16 

•60 

11 

381 

0 

0 

-71 

1 

17 

-71 

10 

391 

0 

0 

-01 

1 

18 

-81 

6 

392 

6 

0 

-31 

0 

19 

-81 

5 

391 

5 

0 

-81 

1 

20 

-81 

6 

392 

6 

0 

-81 

0 

21 

-81 

17 

403 

5 

0 

-*93 

1 

22 

-93 

10 

408 

6 

0 

-97 

0 

‘ ’iS- 

23 

-97 

7 

414 

0 

0 

-104 

1 

24 

-104 

10 

424 

0 

0 

-114 

1 

25 

-114 

11 

430 

5 

0 

-120 

1 

26 

-120 

16 

441 

6 

0 

-130 

0 

27 

-130 

9 

444 

5 

0 

-134 

1 

A 

28 

-134 

13 

452 

6 

0 

-141 

0 

29 

-141 

7 

453 

5 

0 

-143 

1 

-3* 

30 

-143 

7 

460 

0 

0 

-150 

1 

CUMULATIVE 

DEMANDS 

818 

CUMULATIVE 

ORGANIC 

REPAIRS 

0 

* 

CUMULATIVE 

CONTRACT 

RPA I R= 

357 

MONTH  7 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 


10  -67 


£ 


CUMULATIVE 

CUMULATIVE 

CUMULATIVE 


6 35 

5 35; 

6 34 

5 3 3 ( 

9 33i 

8 34- 

6 33; 

10  33i 

10  331 

6 32; 

7 3i: 

8 3 1 1 

5 32: 

4 31! 

7 30! 

5 29; 

12  29- 

6 281 

13  29: 

13  30- 

DEMAND: 

ORGANIC  REPAIR: 
CONTRACT  RPAIR: 


1816 

685 

825 


iMferg 


MONTH  1 

f 

| 

I 

- 1 

BEGINNING 

items  REPAIRED 

ENDING 

IN 

OAT 

STOCK 

OEMAND  REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

WORK 

0 

1 

311 

6 

0 

6 

0 

311 

2 

311 

8 

0 

8 

0 

311 

0 

3 

311 

14 

5 

8 

0 

305 

1 

4 

305 

8 

5 

9 

0 

306 

0 

5 

306 

10 

6 

8 

0 

304 

1 

6 

304 

12 

18 

0 

0 

292 

t 

7 

292 

6 

24 

0 

0 

286 

1 

8 

286 

13 

29 

9 

0 

282 

0 

9 

282 

8 

28 

8 

0 

282 

1 

1C 

282 

9 

29 

9 

0 

282 

0 

11 

282 

10 

30 

8 

0 

280 

1 

12 

280 

15 

37 

9 

0 

274 

0 

13 

274 

9 

45 

0 

0 

265 

1 

14 

265 

9 

54 

0 

0 

256 

1 

15 

256 

4 

50 

8 

0 

260 

1 

16 

260 

10 

52 

9 

0 

259 

0 

17 

259 

8 

51 

8 

0 

259 

1 

18 

259 

10 

53 

9 

0 

258 

0 

19 

258 

7 

51 

8 

0 

259 

1 

20 

259 

9 

60 

0 

0 

250 

1 

21 

250 

11 

71 

0 

0 

239 

1 

22 

239 

9 

72 

9 

0 

239 

0 

23 

239 

2 

65 

8 

0 

245 

1 

24 

245 

9 

66 

9 

0 

245 

0 

25 

245 

14 

71 

8 

0 

239 

1 

26 

239 

6 

69 

9 

n 

242 

0 

27 

242 

4 

72 

0 

0 

238 

1 

28 

2J8 

6 

78 

0 

0 

232 

1 

29 

232 

10 

80 

8 

0 

230 

1 

30 

4 JO 

11 

83 

9 

0 

228 

0 

CUMUi.AT!  VE 

DEMANDS 

267 

CUMULATIVE 

ORGANIC 

REPA I K » 

0 

CUMULATIVE 

CONTRACT 

RPA I R* 

184 

MONTH  5 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 -10  5 312  8 4-32 

2-34  305  9 351 

3 5 12  304  8 452 

4 5 8 299  9 5 11  1 

5 11  6 301  0 382 

6 8 9 310  0 0 -1  2 

7-19  306  8 532 

8 3 14  308  9 421 

9 2 16  310  8 5 -1  2 

10  -1  10  308  9 421 

11  2 9 305  8 3 4 2 

12  4 11  311  0 5-22 

13  -2  10  321  0 0 -12  2 

14  -12  11  320  9 4 -10  1 

15  -10  6 313  8 4-42 

16  -4  7 308  9 421 

17  2 6 302  8 3 7 2 

18  7 8 298  9 4 12  1 

19  12  6 299  0 4 10  2 

20  10  4 303  0 062 

21  6 9 299  8 5 10  2 

22  10  6 293  9 4 17  1 

23  17  11  291  8 4 18  2 

24  18  9 288  9 4 22  1 

25  22  9 284  8 4 25  2 

26  25  11  291  0 4 18  2 

27  18  5 296  0 0 13  2 

28  13  5 289  9 4 21  1 

29  21  8 284  8 4 25  2 

30  25  8 279  9 5 31  1 

CUMULATIVE  DEMANDS  1384 

CUMULATIVE  ORGANIC  REPAIRS  189 

CUMULATIVE  CONTRACT  RPAIRs  915 


■ Kifl 


ITEMS  REPAIRED  ENDING  IN 


DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 


1 311  19  1 

2 300  12  1 

3 296  5 

4 301  11  1 

5 299  4 

6 307  5 

7 311  6 

8 305  10 

9 305  10 

10  306  11 

11  ’16  13 

12  303  9 

13  305  6 

14  310  12  1 

15  298  3 

16  308  4 

17  311  8 

18  311  9 

19  311  10 

20  311  11 

21  311  15  1 

22  296  12  1 

23  297  2 

24  308  10 

25  310  7 

26  311  9 

27  311  8 

28  311  8 

29  303  9 

30  307  10 

CUMULATIVE  DEMANDS 
CUMULATIVE  ORGANIC  REPAIR* 
CUMULATIVE  CONTRACT  RPAIR* 


22  311  6 006  311  0 


23  311  10  0 0 10  311  0 


24 

311 

3 

0 

0 

3 

311 

0 

29 

311 

6 

0 

0 

6 

311 

0 

26 

311 

12 

12 

0 

0 

299 

0 

27 

299 

16 

11 

0 

16 

299 

1 

28 

299 

10 

4 

0 

17 

306 

1 

29 

306 

13 

1 

0 

16 

309 

1 

30 

309 

13 

0 

0 

15 

311 

0 

CUMULATIVE  DEMAND*  973 
CUMULATIVE  ORGANIC  REPAIR*  973 
CUMULATIVE  CONTRACT  RPAIR*  0 


./  * 


MONTH  2 

BEGINNING  ITEMS  REPAIRED 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC 


ENDING  IN 
STOCK  WORK 


310 

311 
311 

310 

311 
298 
304 
3 0 B 
311 
311 
311 
311 

300 

301 
3 0a 
309 
311 
311 
311 
304 
308 


311 

310 

311 
298 
304 

308 
311 
311 
311 
311 

300 

301 
304 

309 
311 
311 
311 
304 
308 
311 


ITEMS  REPAIRED  ENDING  IN 


MONTH 


DAY 

STOCK 

DEMAND 

REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

WORK 

1 

311 

13 

0 

0 

13 

311 

0 

2 

311 

9 

0 

0 

9 

311 

0 

3 

311 

7 

7 

0 

0 

304 

0 

4 

304 

7 

0 

0 

14 

311 

0 

5 

311 

6 

0 

0 

6 

311 

0 

6 

311 

10 

0 

0 

10 

311 

0 

7 

311 

12 

0 

0 

12 

311 

0 

8 

311 

5 

0 

0 

5 

311 

0 

9 

311 

6 

0 

0 

6 

311 

0 

10 

311 

12 

12 

0 

0 

299 

0 

11 

299 

8 

3 

0 

16 

307 

1 

12 

307 

16 

3 

0 

16 

307 

1 

13 

307 

7 

0 

0 

11 

311 

0 

14 

311 

7 

0 

0 

7 

311 

0 

15 

311 

12 

0 

0 

12 

311 

0 

16 

311 

15 

0 

0 

15 

311 

0 

17 

311 

6 

6 

0 

0 

305 

0 

18 

305 

9 

0 

0 

15 

311 

0 

19 

311 

6 

0 

0 

6 

311 

0 

20 

311 

7 

0 

0 

7 

311 

0 

21 

311 

11 

0 

0 

11 

311 

0 

22 

311 

6 

0 

0 

6 

311 

0 

23 

311 

8 

0 

0 

8 

311 

0 

24 

311 

10 

10 

0 

0 

301 

0 

25 

301 

16 

7 

0 

18 

303 

1 

26 

303 

6 

0 

0 

14 

311 

0 

27 

311 

5 

0 

0 

5 

311 

0 

28 

311 

8 

0 

0 

8 

311 

0 

29 

311 

10 

0 

0 

10 

311 

0 

30 

311 

8 

0 

0 

8 

311 

0 

CUMULATIVE  DEMAND* 
CUMULATIVE  ORGANIC  REPAIR* 
CUMULATIVE  CONTRACT  RPAIR* 


ANNEX  VII 


100  PERCENT  CPL 
750  HOURS  MTBF 


MONTH  1 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 391  11  370  387  1 

2 387  12  880  383  0 

3 383  17  17  7 0 373  1 

4 373  16  26  8 0 365  0 

5 365  14  32  7 0 358  1 

6 358  8 40  0 0 350  1 

7 350  9 49  0 0 341  1 


10  337  13  59 

11  332  16  67 

12  323  12  72 

13  319  14  85 

14  305  15  100 

15  290  10  103 

16  287  11  107 

17  284  14  113 

18  277  16  122 

19  269  14  120 

20  262  8 136 

21  254  12  148 

22  242  13  154 

23  237  14  160 

24  230  17  170 

25  221  12  174 

26  216  13  180 

27  211  12  191 

28  199  12  203 

29  187  8 204 

30  186  16  213 

CUMULATIVE  DEMAND* 
CUMULATIVE  ORGANIC  REPAIR* 
CUMULATIVE  CONTRACT  RPA1R* 


to,-*-- 


e&skbbhKI 


i{j:4S&  ■-»  =H  .n:- 

'-.  Vv  .<-•>•  >.•  “-JJ  ', 


- . 


j 


I 


MONTH  2 
BEGINNING 


ITEMS  REPAIRED  ENDING  IN 


DAY 

STOCK 

DEMAND 

REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

WORK 

1 

178 

13 

218 

7 

0 

172 

1 

2 

172 

11 

222 

8 

0 

169 

0 

3 

169 

10 

224 

7 

0 

166 

1 

4 

166 

6 

230 

0 

0 

160 

1 

5 

160 

20 

250 

0 

0 

140 

1 

6 

140 

10 

253 

8 

0 

138 

0 

7 

138 

18 

263 

7 

0 

127 

1 

8 

127 

12 

268 

8 

0 

123 

0 

9 

123 

15 

275 

7 

0 

115 

1 

10 

115 

15 

283 

8 

0 

108 

0 

11 

108 

18 

300 

0 

0 

90 

1 

12 

90 

18 

318 

0 

0 

72 

1 

13 

72 

12 

323 

7 

0 

67 

1 

14 

67 

14 

330 

8 

0 

61 

0 

18 

61 

13 

335 

7 

0 

55 

1 

16 

55 

10 

338 

8 

0 

53 

0 

17 

53 

11 

341 

7 

0 

49 

1 

18 

49 

10 

351 

0 

0 

39 

1 

19 

39 

6 

357 

0 

0 

33 

1 

20 

33 

8 

358 

8 

0 

33 

0 

21 

33 

13 

363 

7 

0 

27 

1 

22 

27 

12 

368 

8 

0 

23 

0 

23 

23 

8 

368 

7 

0 

22 

1 

24 

22 

11 

372 

6 

0 

19 

0 

25 

19 

17 

388 

0 

0 

2 

1 

26 

2 

11 

399 

0 

0 

-9 

1 

27 

-9 

6 

398 

7 

0 

-8 

1 

28 

-8 

10 

401 

8 

0 

-10 

0 

29 

•10 

18 

411 

7 

0 

-21 

1 

30 

-21 

11 

415 

8 

0 

-24 

0 

cumulative  DEMAND* 
CUMULATIVE  ORGANIC  REPAIR* 
CUMULATIVE  CONTRACT  RP A I R* 


MONTH  3 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 -24  17  424  7 0 -34  t 

2 -34  10  440  0 0 -50  1 

3 -50  11  451  0 0 -61  1 

4 -61  18  462  8 0 -71  0 

5 -71  13  467  7 0 -77  1 

6 -77  13  473  8 0 -82  0 

7 -82  9 474  7 0 -84  1 

8 -84  9 476  8 0 -85  0 

9 -85  13  488  0 0 -98  1 

18  -98  16  504  0 0 -114  1 

11  -114  15  512  7 0 -122  1 

12  -122  15  520  8 0 -129  0 

13  -129  10  522  7 0 -132  1 

14  -132  10  525  8 0 -134  0 

15  -134  11  528  7 0 -138  1 

16  -138  13  541  0 0 -151  1 

17  -151  11  552  0 0 -162  1 

18  -162  10  555  8 0 -164  0 

19  -164  <*  556  7 0 -166  1 

20  -166  10  559  8 0 -168  0 

21  -168  10  561  7 0 -171  1 

22  -171  11  565  8 0 -174  0 

23  -174  12  576  0 0 -186  1 

24  -186  9 585  0 0 -195  1 

25  -195  8 586  7 0 -196  1 

26  -196  8 587  8 0 -196  0 

27  -196  13  592  7 0 -202  l 

28  -202  13  598  8 0 -207  0 

29  -207  16  606  7 0 -216  1 

30  -216  12  618  0 0 -228  1 

CUMULATIVE  DEMAND*  1106 

CUMULATIVE  ORGANIC  REPAIR*  0 

CUMULATIVE  CONTRACT  RPAIR*  487 


MONTH  11 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 -143  10  542 

2 -153  12  538 

3 -148  14  534 

4 -145  16  534 

5 -144  10  527 

6 -138  15  526 

7 -136  8 523 

8 -134  10  533 

9 -144  9 525 

10  -136  12  521 

11  -131  16  520 

12  -131  7 509 

13  -119  8 500 

14  -111  10  501 

15  -112  12  513 

16  -124  9 506 

17  -116  10  497 

18  -108  15  495 

19  -105  13  491 

20  -102  10  486 

21  -96  11  486 

22  -97  13  499 

23  -110  12  494 

24  -105  7 484 

25  -94  4 470 

26  -81  9 462 

27  -72  12  456 

28  -67  9 454 

29  -65  13  467 

30  -78  10  460 

CUMULATIVE  DEMAND* 


3876 


CUMULATIVE  ORGANIC  REPAIR* 


1645 


1770 


CUMULATIVE  CONTRACT  RPAIR* 


ASE 


'•  .»  ■ ' 


if 


MONTH  12 
BEGINNING 


ITEMS  REPAIRED  ENDING 


DAY 

STOCK 

DEMAND 

REPARAB'LES 

CONTRACT 

ORGANIC 

STOCK 

WORK 

1 

-70 

12 

454 

7 

10 

-65 

2 

2 

-65 

7 

444 

8 

10 

-54 

1 

3 

-54 

16 

442 

7 

10 

-53 

2 

4 

-53 

9 

434 

8 

10 

-44 

1 

5 

-44 

8 

432 

0 

9 

-43 

2 

6 

-43 

16 

448 

0 

0 

-59 

2 

7 

-59 

17 

448 

7 

1 0 

-59 

2 

8 

-59 

10 

441 

8 

10 

-51 

1 

9 

-51 

15 

438 

7 

10 

-49 

2 

10 

•49 

15 

436 

8 

10 

-46 

1 

11 

-46 

8 

425 

7 

11 

-36 

2 

12 

-36 

6 

421 

0 

10 

-32 

2 

13 

-32 

4 

425 

0 

0 

-36 

2 

14 

-36 

5 

417 

8 

10 

-27 

1 

15 

-27 

9 

409 

7 

9 

-20 

2 

16 

-20 

6 

398 

8 

10 

-8 

1 

17 

-8 

15 

395 

7 

10 

- 4 

2 

18 

-6 

12 

389 

8 

11 

4 

1 

19 

1 

9 

388 

0 

9 

1 

2 

20 

1 

12 

400 

0 

0 

-11 

2 

21 

-11 

14 

397 

7 

10 

-8 

2 

22 

-8 

14 

394 

8 

10 

-4 

1 

23 

-4 

16 

392 

7 

10 

-3 

2 

24 

-3 

10 

385 

8 

10 

5 

1 

25 

5 

7 

374 

7 

10 

15 

2 

26 

15 

11 

375 

0 

10 

14 

2 

27 

14 

17 

392 

0 

0 

-3 

2 

28 

-3 

3 

378 

8 

10 

12 

1 

29 

12 

6 

367 

7 

9 

22 

2 

30 

22 

10 

359 

8 

11 

31 

1 

CUMULATIVE  DEMAND* 
CUMULATIVE  ORGANIC  REPAIR* 
CUMULATIVE  CONTRACT  RP A I R* 


4199 

1904 

1935 


MONTH  3 

BEGINNING  ITEMS  REPAIRED  E N 0 1 . G IN 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  HORK 

1 65  14  320  12  0 63  0 

2 63  14  341  0 0 49  1 

3 49  16  357  0 0 33  1 

4 33  11  357  11  0 33  1 

5 33  15  361  12  0 30  0 

6 30  9 358  11  0 32  1 

7 32  9 356  12  0 35  0 

8 35  16  360  11  0 30  1 

9 30  9 369  0 0 21  1 

10  21  17  386  0 041 

11  4 22  397  12  0 -6  0 

12  -6  10  395  11  0 -5  1 

13  -5  20  404  12  0 -13  0 

14  -13  15  407  11  0 -17  1 

15  -17  8 404  12  0 -13  0 


17  -28  12  4 

18  -40  12  4 

19  -41  11  4 

20  -40  17  4 

21  -46  16  4 

22  -50  18  4 

23  -57  13  4 

24  -70  23  4 

25  -93  16  4 

26  -97  13  4 

27  -99  12  4 

28  -99  13  4 

29  -101  20  5 

30  -109  5 5 

CUMULATIVE  DEMAND^ 
CUMULATIVE  ORGANIC  REPAIR 
CUMULATIVE  CONTRACT  RPAIR 


1250 


MONTH  5 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

OAT  STOCK  OEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 -160  13  547  12  4 -157  1 

2 -157  16  547  11  4 -158  2 

3 -158  14  547  12  3 -157  1 

4 -157  14  545  11  4 -156  2 

5 -156  7 548  0 4 -159  2 

6 -159  10  558  0 0 -169  2 

7 -169  4 547  12  4 -157  1 

8 -157  10  541  11  4 -152  2 

9 -152  14  540 

10  -150  14  537 

11  -148  11  533 

12  -143  12  540 

13  -151  15  555 

14  -166  28  568 

15  -179  10  562 

16  -172  9 555 

17  -166  7 547 

18  -157  16  546 

19  -157  17  559 

20  -170  12  571 

21  -182  11  567 

22  -177  7 558 

23  -169  9 551 

24  -161  17  551 

25  -162  11  547 

26  -157  14  556 

27  -167  11  567 

28  -178  11  563 

29  -174  21  568 

30  -178  13  565 

CUMULATIVE  DEMAND* 

CUMULATIVE  ORGANIC  REPAIR* 

CUMULATIVE  CONTRACT  RP A I R* 


1997 

191 

1239 


MONTH  10 

BEOINNINQ  ITEMS  REPAIRED  ENDING  IN 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 -25  13  410  12  6 -20  1 

2 -20  13  416  0 6 -27  2 

3 -27  9 425  0 0 -36  2 

4 -36  7 415  11  6 -26  2 

5 -26  8 407  12  5 -17  1 

6 -17  9 398  11  6-92 

7 -9  10  391  12  6-11 

8-19  383  11  562 

9 6 9 386  0 6 3 2 

10  3 11  397  0 0-82 

11  -8  10  391  12  5-11 

12  -1  12  385  11  642 

13  4 7 376  12  5 14  l 

14  14  11  369  11  6 20  2 

15  20  16  368  12  6 22  1 

16  22  10  371  0 6 18  2 

17  18  15  386  0 032 

18  3 8 377  11  6 12  2 

19  12  16  377  12  5 13  1 

20  13  5 365  11  5 24  ' 2 

21  24  12  360  12  6 30  1 

22  30  9 351  11  6 38  2 

23  38  11  356  0 6 33  2 

24  33  16  372  0 0 17  2 

25  17  12  367  12  6 23  l 

26  23  7 356  11  6 33  2 

27  33  9 348  12  6 42  1 

28  42  16  346  11  6 43  2 

29  43  15  344  12  6 46  1 

30  46  9 346  0 6 43  2 

CUMULATIVE  OEMAND*  3690 

CUMULATIVE  ORGANIC  REPAIR*  872 

CUMULATIVE  CONTRACT  RPAIR*  2470 


MONTH  1 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 391  11  307  387  1 

2 387  13  709  383  1 

3 383  8 708  383  1 

4 383  18  15  0 10  375  1 

5 375  22  27  0 10  363  1 

6 363  12  27  0 12  363  1 

7 363  15  42  0 0 348  1 

8 348  16  47  0 11  343  1 

9 343  13  50  0 10  340  1 

10  340  13  53  0 10  337  1 

11  337  8 49  0 12  341  1 

12  341  12  49  0 12  341  1 

13  341  18  56  0 11  334  1 

14  334  8 64  0 0 326  1 

13  326  12  64  0 12  326  1 

16  326  14  64  0 14  326  1 

IT  326  16  68  0 12  322  l 

18  322  9 65  0 12  325  1 

19  325  11  63  0 13  327  1 

20  327  19  69  0 13  321  1 

21  321  13  82  0 0 308  1 

22  308  19  86  0 15  304  1 

23  304  11  83  0 14  307  1 

24  307  12  82  0 13  308  1 

25  308  17  85  0 14  305  1 

26  305  15  85  0 15  305  1 

27  305  7 79  0 13  311  1 

28  311  12  91  0 0 299  1 

29  299  16  92  0 15  298  1 

30  298  15  94  0 13  296  1 

CUMULATIVE  DEMAND*  405 

CUMULATIVE  ORGANIC  REPAIR*  310 

CUMULATIVE  CONTRACT  RPAIR*  0 


MONTH  2 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 296  13  93  0 14  297  l 

2 297  16  94  0 15  296  1 

3 296  11  91  0 14  299  1 

4 299  17  93  0 15  297  1 


6 288  16  104 

7 286  11  99 

8 291  18  101 

9 289  18  104 

10  286  15  103 

11  287  9 98 

12  292  13  111 

13  279  15  110 

14  280  13  109 

15  281  20  113 

16  277  11  109 

17  281  10  102 

18  288  14  100 

19  290  17  117 

20  273  15  117 

21  273  9 111 

22  279  20  115 

23  275  10  108 

24  282  12  104 

25  286  13  100 

26  290  10  110 

27  280  20  113 

28  277  15  110 

29  280  18  112 

30  278  15  111 

CUMULATIVE  DEMAND* 
CUMULATIVE  ORGANIC  REPAIR* 
CUMULATIVE  CONTRACT  RPAIR* 


MONTH  1 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  HORK 

1 545  25  13  11  0 531  1 

2 531  23  25  12  0 520  0 

3 520  26  39  11  0 505  1 

4 505  22  50  12  0 495  0 

5 495  17  55  11  0 4B9  1 

6 489  15  70  0 0 474  1 

7 474  18  88  0 0 456  1 


10  441  21  113 

11  432  18  119 

12  425  26  134 

13-  411  17  150 

14  394  19  169 

15  375  19  177 

16  367  24  190 

17  355  17  195 

18  349  23  207 

19  338  8 203 

20  341  22  225 

21  319  22  247 

22  297  22  258 

23  287  19  265 

24  279  26  280 

25  265  22  290 

26  254  15  294 

27  251  17  310 

28  234  19  329 

29  215  14  332 

30  212  20  341 

CUMULATIVE  DEMAND* 
CUMULATIVE  ORGANIC  REPAIR* 
CUMULATIVE  CONTRACT  RPAIR* 


MONTH  2 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAY  STOCK  OEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 2«4  21  350  11  0 194  t 

2 194  20  359  12  0 186  0 

3 186  19  366  11  0 178  1 

4 178  19  385  0 0 159  1 

5 159  21  406  0 0 138  1 

0 138  17  412  12  0 133  0 

7 133  17  417  11  0 127  1 

8 127  26  432  12  0 113  0 

9 113  23  443  11  0 101  1 

10  101  19  451  12  0 94  0 

11  94  26  476  0 0 68  1 

12  68  26  502  0 0 42  1 

13  42  21  512  11  0 32  l 

14  32  15  516  12  0 29  0 

15  29  20  524  11  0 20  1 

16  20  16  529  12  0 16  0 

17  16  17  534  11  0 10  1 

18  10  20  554  0 0 -10  1 

1»  -10  22  576  0 0 -32  1 

20  -32  16  581  12  0 -36  0 

21  -36  19  588  11  0 -44  1 

22  -44  18  595  12  0 -50  0 

23  -50  20  603  11  0 -59  1 

24  -59  18  610  12  0 -65  0 

25  -65  18  627  0 0 -83  1 

26  -83  11  638  0 0 -94  1 

27  -94  15  642  11  0 -98  1 

28  -98  30  661  12  0 -116  0 


30  -133  18  6 

CUMULATIVE  DEMAND* 
CUMULATIVE  ORGANIC  REPAIR 
CUMULATIVE  CONTRACT  RPAIR 


1190 


MONTH  3 
BEGINNING 

DAY  STOCK  DEMAND  REPARABLES 


ITEMS  REPAIRED  ENDING 
CONTRACT  ORGANIC  STOCK 


1 

-139 

15 

687 

11 

0 

-143 

2 

-143 

13 

700 

0 

0 

-156 

3 

-156 

21 

721 

0 

0 

-177 

4 

-177 

21 

731 

12 

0 

-186 

5 

-186 

22 

741 

11 

0 

-197 

6 

-197 

20 

750 

12 

0 

-205 

7 

-205 

20 

758 

11 

0 

-214 

8 

-214 

18 

765 

12 

0 

-220 

9 

-220 

19 

783 

0 

0 

-239 

10 

-239 

22 

805 

0 

0 

-261 

11 

-261 

22 

816 

11 

0 

-272 

12 

-272 

14 

819 

12 

0 

-274 

13 

-274 

19 

826 

11 

0 

-282 

14 

-282 

21 

836 

12 

0 

-291 

15 

-291 

14 

838 

11 

0 

-294 

16 

-294 

23 

861 

0 

0 

-317 

17 

-317 

16 

877 

0 

0 

-333 

18 

-333 

23 

889 

12 

0 

-344 

19 

-344 

15 

892 

11 

0 

-348 

20 

-348 

10 

891 

12 

0 

-346 

21 

-346 

14 

693 

11 

0 

-349 

22 

-349 

25 

907 

12 

0 

-362 

23 

-362 

19 

925 

0 

0 

-381 

24 

-381 

17 

942 

0 

0 

-398 

25 

-398 

22 

953 

11 

0 

-409 

26 

-409 

28 

970 

12 

0 

-425 

27 

-425 

20 

97  8 

11 

0 

-434 

28 

-434 

22 

989 

12 

0 

-444 

29 

-444 

11 

988 

11 

0 

-444 

30 

-444 

29 

1017 

0 

n 

-473 

IN 

WORK 

1 

1 

1 

0 

1 

0 

1 

0 

1 

1 

1 

0 

1 

0 

1 

1 

1 

0 

1 

0 

1 

0 

1 

1 

1 

0 

1 

0 

1 

1 


CUMULATIVE  DEMAND* 
CUMULATIVE  ORGANIC  REPAIR* 
CUMULATIVE  CONTRACT  RPAIR* 


1765 


r**r**™jr  - -r^ 
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MONTH  3 

BEGINNING 

ITEMS  REPAIRED 

ENDING 

IN 

DAY 

STOCK 

DEMAND  REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

WORK 

1 

157 

19 

389 

18 

0 

156 

0 

2 

156 

21 

409 

0 

0 

135 

1 

3 

135 

19 

428 

0 

0 

116 

1 

4 

116 

25 

436 

17 

0 

108 

1 

5 

108 

10 

429 

18 

0 

116 

0 

6 

116 

16 

427 

17 

0 

117 

1 

7 

117 

25 

435 

15 

0 

110 

0 

8 

110 

21 

438 

17 

0 

106 

1 

9 

106 

17 

455 

0 

0 

89 

1 

10 

89 

30 

485 

0 

0 

59 

1 

11 

59 

17 

485 

18 

0 

60 

0 

12 

60 

17 

484 

17 

0 

60 

1 

13 

60 

22 

489 

18 

0 

56 

0 

14 

56 

18 

489 

17 

0 

55 

1 

15 

55 

17 

489 

18 

0 

56 

9 

16 

56 

22 

510 

0 

0 

34 

1 

17 

34 

14 

524 

0 

0 

20 

1 

18 

20 

21 

528 

17 

0 

16 

1 

19 

16 

22 

533 

18 

n 

12 

0 

20 

12 

21 

536 

17 

0 

8 

1 

21 

8 

8 

527 

18 

0 

18 

0 

22 

18 

21 

530 

17 

0 

14 

1 

23 

14 

17 

547 

0 

0 

-3 

1 

24 

-3 

20 

567 

0 

0 

-23 

1 

25 

-23 

21 

571 

18 

c 

-26 

0 

26 

-26 

17 

570 

17 

0 

-26 

1 

27 

-26 

19 

572 

18 

0 

-27 

0 

28 

-27 

23 

577 

17 

0 

-33 

1 

29 

-33 

25 

585 

18 

0 

-40 

0 

30 

-40 

22 

606 

0 

0 

-62 

1 

CUMULATIVE 

DEMAND* 

1742 

CUMULATIVE 

ORGANIC 

REPA I R* 

0 

CUMULATIVE 

CONTRACT 

RP  A I R* 

1135 

0 


MONTH 


BEGINNING 

ITEMS  REPAIRED 

ENDING 

IN 

DAY 

STOCK  DEMAND 

REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

WORK 

1 

-189 

21 

732 

18 

4 

-188 

1 

2 

-188 

19 

728 

17 

5 

-185 

2 

3 

-185 

16 

740 

0 

4 

-197 

2 

4 

-197 

14 

754 

0 

0 

-211 

2 

5 

-211 

16 

747 

18 

6 

-203 

1 

6 

-203 

17 

742 

17 

4 

-199 

2 

7 

-199 

23 

743 

10 

5 

-199 

1 

8 

-199 

12 

732 

17 

5 

-189 

2 

9 

-189 

17 

726 

18 

6 

-182 

1 

10 

-182 

18 

738 

0 

5 

-195 

2 

11 

-195 

16 

754 

0 

0 

-211 

2 

12 

-211 

15 

748 

17 

4 

-205 

2 

13 

-205 

13 

740 

18 

4 

-196 

1 

14 

-196 

16 

734 

17 

4 

-191 

2 

15 

-191 

18 

731 

18 

4 

-187 

1 

16 

-187 

18 

725 

17 

6 

-182 

2 

17 

-182 

19 

740 

0 

4 

-197 

2 

18 

-197 

16 

756 

0 

0 

-213 

2 

19 

-213 

7 

741 

18 

5 

-197 

1 

20 

-197 

10 

728 

17 

5 

-185 

2 

21 

-185 

20 

726 

18 

5 

-182 

1 

22 

-182 

19 

722 

17 

5 

-179 

2 

23 

-179 

19 

718 

18 

6 

-174 

1 

24 

-174 

12 

725 

0 

4 

-182 

2 

25 

-182 

19 

744 

0 

0 

•201 

2 

26 

-201 

16 

738 

17 

5 

-195 

2 

27 

-195 

18 

734 

18 

5 

-190 

1 

28 

-190 

13 

723 

17 

6 

-180 

2 

29 

-180 

21 

723 

18 

4 

-179 

1 

30 

-179 

18 

718 

17 

5 

-175 

2 

CUMULATIVE  DEMAND* 
cumulative  ORGANIC  REPAIR* 
cumulative  CONTRACT  RPAIR* 


3313 

321 

2272 


MONTH  1 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 345  17  10  0 6 534  1 

2 534  21  23  0 8 521  1 

3 521  18  32  0 9 512  1 

4 512  7 30  0 9 514  1 

5 514  22  40  0 12  504  1 

6 504  19  50  0 9 494  1 

7 494  15  65  0 0 479  1 

8 479  12  67  0 10  477  1 

9 477  22  78  0 11  466  1 

10  466  14  82  0 10  462  1 

11  462  19  90  0 11  454  1 

12  454  24  102  0 12  442  1 

13  442  18  108  0 12  436  1 

14  436  24  132  0 0 412  1 

15  412  16  136  0 12  408  1 

16  408  17  141  0 12  403  1 

17  403  20  149  0 12  395  1 

18  395  19  154  0 14  390  1 

19  390  19  161  0 12  383  1 

20  383  16  164  0 13  380  1 

21  380  21  185  0 0 359  1 

22  359  20  193  0 12  351  1 

23  351  19  199  0 13  345  1 

24  345  18  203  0 14  341  1 

25  341  24  214  0 13  330  1 

26  330  19  220  0 13  324  1 

27  324  21  227  0 14  317  1 

28  317  19  246  0 0 298  1 

29  298  22  254  0 14  290  1 


CUMULATIVE  ORGANIC  REPAIR* 
CUMULATIVE  CONTRACT  RPAIR* 


MONTH  3 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAT  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 113  15  426  0 20  118  1 

2 11®  26  437  0 15  107  1 


10  78  22  4 

11  56  22  4 

12  51  25  5 

13  44  27  5 

14  34  19  5 

15  33  22  5 

16  29  26  5 

17  18  22  5 

18  -4  24  5 

19  -9  16  5 

20  -6  25  5 

21  -13  21  5 

22  -16  22  5 

23  -20  19  5 

24  -22  18  5 

25  -40  26  5 

26  -48  21  5 

27  -50  19  5 

28  -52  15  5 

29  -49  20  5 

30  -50  21  5 

CUMULATIVE  DEMAND* 
CUMULATIVE  ORGANIC  REPAIR 
CUMULATIVE  CONTRACT  RP A I R 


1758 

1160 


MONTH  6 

BEGINNING  ITEMS  REPAIRED  ENDING  IN 

DAY  STOCK  DEMAND  REPARABLES  CONTRACT  ORGANIC  STOCK  WORK 

1 -92  14  631  0 19  -87  1 

2 -87  16  628  0 19  -84  1 

3 -84  1$  622  0 21  -78  1 

4 -78  28  650  0 0 -106  1 

5 -106  16  645  0 21  -101  1 

6 -181  24  648  0 21  -104  1 

7 -104  16  645  0 19  -101  1 

8 -101  16  640  0 21  -96  1 

9 -96  21  641  0 20  -97  1 


11  -88  16  648 

12  -104  23  650 

13  -106  16  646 

14  -102  13  640 

15  -96  12  631 

16  -87  22  631 

17  -87  20  631 

18  -87  24  655 

19  -111.  15  648 

20  -104  14  640 

21  -96  15  632 

22  -88  14  626 

23  -82  20  625 

24  -81  21  625 

25  -81  21  646 

26  -102  17  644 

27  -100  19  641 

28  -97  17  637 

29  -93  13  626 

30  -82  19  622 

CUMULATIVE  DEMAND* 
CUMULATIVE  ORGANIC  REPAIR* 
CUMULATIVE  CONTRACT  RPAIR* 


3331 

2708 


MONTH  8 
BEGINNING 


ITEMS  REPAIRED  ENDING 


DAY 

STOCK 

DEMAND 

REPARABLES 

CONTRACT 

ORGANIC 

STOCK 

1 

-54 

19 

596 

0 

21 

-52 

2 

-52 

13 

586 

0 

23 

-42 

3 

-42 

26 

588 

0 

24 

-44 

4 

-44 

19 

584 

0 

23 

-40 

5 

-40 

13 

575 

0 

22 

-31 

6 

-31 

9 

563 

0 

21 

-19 

7 

-19 

19 

582 

0 

0 

-38 

8 

-38 

17 

577 

0 

22 

-33 

9 

-33 

20 

574 

0 

23 

•30 

10 

-30 

15 

565 

0 

24 

-21 

11 

-21 

18 

560 

0 

23 

-16 

12 

•16 

11 

548 

0 

23 

-4 

13 

-4 

15 

539 

0 

24 

5 

14 

5 

19 

558 

0 

n 

-14 

15 

-14 

16 

551 

0 

23 

-7 

16 

-7 

22 

550 

0 

23 

-6 

17 

-6 

11 

539 

0 

22 

5 

18 

5 

12 

528 

0 

23 

16 

19 

16 

12 

517 

0 

23 

27 

20 

27 

24 

516 

0 

25 

28 

21 

26 

24 

540 

0 

A 

4 

22 

4 

15 

532 

0 

23 

12 

23 

12 

17 

525 

0 

24 

19 

24 

19 

20 

523 

0 

22 

21 

25 

21 

20 

520 

0 

23 

24 

26 

24 

19 

517 

0 

22 

27 

27 

27 

12 

505 

0 

24 

39 

28 

39 

17 

522 

0 

0 

22 

29 

22 

14 

514 

0 

22 

30 

30 

30 

10 

499 

0 

25 

45 

IN 

WORK 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


CUMULATIVE  DEMAND* 
CUMULATIVE  ORGANIC  REPAIR* 
CUMULATIVE  CONTRACT  RPAIR* 


4359 

3859 

0 


SELECTED  BIBLIOGRAPHY 


on  Contract  for  F-16  Full  Scale  Deve 


tlons,  and 


January  1975,  as  appended  to  "An  Analysis  of 
Decision  Criteria  for  the  Selection  of  F-16  Relia- 
bility Improvement  Incentive  Alternatives M by 
Koegel  and  Mills,  AFIT  School  of  Engineering, 
Wright -Patterson  AFB,  Ohio,  September,  1975. 


2.  Allen,  Lieutenant  Dennis  Jean,  U.S.  Navy.  "Applica- 

tion of  Reliability  Improvement  Warranty  (RIW)  to 
DOD  Procurements."  Unpublished  Master's  thesis, 

Naval  Postgraduate  School,  Monterey,  California, 

1975. 

3.  Becker,  Robert  J.  Maintenance  Specialist,  AFLC  Main- 

tenance Requirements  Division,  Wright-Patterson 
AFB,  Ohio.  Personal  interview.  5 May  1976. 

4.  Beeckler,  C.  Eugene,  and  Harold  F.  Candy.  Analysis  of 

AMC's  Use  of  Warranties.  Fort  Lee,  Virginia!  Army 
Procurement  Research  Office,  1975. 

5.  Blake,  Colonel  Thomas  F.,  Jr.,  USAF.  Director,  Pro- 

curement and  Production,  PP,  Hq  Warner  Robins  Air 
Materiel  Area,  Robins  AFB,  Georgia.  Letter, 
subjects  Failure  Free  Warranties,  to  AFLC/PP, 

21  January  1974. 

6.  Boyer,  Herbert  M.  Deputy  Director/Directorate  of  Plans 

and  Industrial  Resources,  Hq  AFLC,  Wright-Patterson 
AFB,  Ohio.  Personal  interview.  14  October  1975. 

7.  Brence,  Colonel  Ronald  E.,  USAF.  Chief,  Systems  Pro- 

curement Division,  LGPS,  Hq  USAF.  Letter,  subject! 
AN/ARN-118  Airborne  TACAN  Lessons  Learned,  to 
AF/LGP,  20  October  1975. 

8.  Brentnall,  Gerald  J.,  Jr.  Reliability  Improvement  War- 

ranty. Air  Force  Business  Research  Management  Center 
(Hq USAF) . Wright-Patterson  Air  Force  Base,  Ohio, 
January,  1974. 


Precedine  pag«  kink 


135 


9.  Clemmer,  John.  Inventory  Management  Specialist,  AFLC 
Requirement s/Analysis  Division,  Wright -Patterson 
AFB,  Ohio.  Personal  interview.  12  May  1976. 

10.  Coleman,  Brigadier  General  William  R.,  USAF.  Deputy 

Chief  of  Staff,  Maintenance,  Hq  AFLC,  Wright - 
Patterson  AFB,  Ohio.  Memorandum,  to  AFLC/MAX, 

21  April  1975. 

11.  Crosier,  Theodore,  Russel  Genet,  and  Don  Hunt.  "Gov- 

ernment Depot  Maintenance  Warranties."  Joint 
Services  Data  Exchange  Study.  Newark  Air  Force 
Station,  Ohio,  19  August  19/4. 

12.  Cutrell,  M.  Program  Analyst,  AGMC  Workload  and  Logis- 

tics Branch,  Newark  AFS,  Ohio.  Telephone  interview. 
20  May  1976. 

13.  "DOD  Concept  of  'Reliability  Improvement  Warranty’ 

seen  Flawed,  Alternative  Offered,"  Federal  Contract 
Reports . No.  589,  July  14,  1975,  p.  A-22. 

14.  Dunn,  Captain  Payton  E.,  Jr.,  USAF,  and  Captain  Andrew 

W.  Oltyan,  USAF.  "Evaluation  of  Proposed  Criteria 
to  be  Used  in  the  Selection  of  Candidates  for 
Reliability  Improvement  Warranties."  Unpublished 
Master's  thesis,  SLSR  7-75A,  School  of  Systems  and 
Logistics,  Air  Force  Institute  of  Technology  (AU), 
Wright -Patterson  AFB,  Ohio,  1975. 

15.  "'Failure  Free'  Type  Contracts,"  Aviation  Week  & Space 

Technology.  5 August  1974,  pp.  39-40. 

16.  Farrey,  W.  J.  Procurement  Analyst,  AFLC  Contract 

Maintenance  and  Management  Division,  Wright- 
Patterson  AFB,  Ohio.  Personal  interview. 

29  January  19/6. 

17.  Forman,  Den.  Maintenance  Planner/Directorate  of  Plans 

and  Industrial  Resources,  Hq  AFLC,  Wright-Patterson 
AFB,  Ohio.  Personal  interview.  4 November  1975. 

18.  Gansler,  Jacques  S.,  and  George  W.  Sutherland.  "A 

Design  to  Cost  Overview,"  Defense  Management 
Journal.  September,  1974,  pp.  1-1, 

19.  Lear  Siegler  Instrument  Division.  Untitled,  undated 

paper  provided  as  an  attachment  to  AFLC/MMX  letter, 
subject*  Reliability  Improvement  Warranty  Program, 
to  AFLC/MAXP,  3 March  1975. 


20.  Lockwood,  Major  Lyle.  Air  Force  Business  Research 
Management  Center,  LGPB,  Wright-Patterson  AFB, 
Ohio.  Personal  interview.  11  November  1975. 


Logistic  Management  Institute.  "Criteria  for  Evalu- 
ating Weapon  System  Reliability,  Availability  and 
Costs."  Washington,  D.C.s  Government  Printing 
Office,  March,  1974. 

Mendolia,  Arthur  I.,  Assistant  Secretary  of  Defense 
(Installations  and  Logistics),  and  Malcolm  R. 
Currie,  Director,  Defense  Research  and  Engineering 
Memorandum,  subject!  Trial  Use  of  Reliability 
Improvement  Warranties  in  the  Acquisition  Process 
of  Electronic  Systems/Equipments-ACTION  MEMORANDUM 
to  the  Assistant  Secretary  of  the  Array  (Installa- 
tions and  Logistics)  et  al . . 14  August  1974 
(enclosure) . 


Miller,  Clifford  J.  "The  Defense  Budget  for  the 

Defense,”  Perspectives  in  Defense  Management.  Winter 
1974-5,  pp.  49-56. 


Moss,  Colonel  Bill,  Jr.,  USAF.  Director  of  Industrial 
Fund  Management,  MAJ,  Hq  AFLC.  Letter,  subject! 
Reliability  Improvement  Warranty  (RIW)  Program, 
to  AFLC/MAX,  25  March  1975. 

Nixon,  Major  Harvey  L.,  Jr.,  USAF,  and  Captain 

Christopher  B „ Hitchcock,  USAF.  ”A  Simulation  of 
the  Reparable  Processing  Procedures  Applicable  to 
Reliability  Improvement  Warranties . " Unpublished 
Master's  thesis,  SLSR  36-75B,  School  of  Systems  and 
Logistics,  Air  Force  Institute  of  Technology  (AU), 
Wright-Patterson  AFB,  Ohio,  1975. 

Reyvogel,  Robert  W.  Office  Primary  Responsibility  for 
AFR  800-21,  USAF/ LG YE,  Pentagon.  Telephone 
interview.  30  January  1976. 

Sheets,  William.  Supervisory  Maintenance  Specialist, 
AFLC  Plans  Division,  Wright-Patterson  AFB,  Ohio. 
Personal  interview.  21  May  1976. 

Stewart,  Perry  C.  Reliability-Maintainability  Engineer, 
AFLC  Deputy  Chief  of  Staff  Acquisition,  Wright- 
Patterson  AFB,  Ohio.  Personal  interview. 

4 November  19/5. 


Air  Force  Logistics  Command , Warner  Robins  Air 
Logistics  Center.  Contract  F09603-76-C-0361  with 
Delco  Electronics  Division,  General  Motors  Corpora 
tion.  Robins  AFB,  Georgia,  14  November  1975. 

Department  of  the  Air  Force.  Depot  Level  Main- 

Air  Force  Regulation  66-7. 
U.S.  Government  Printing  Office 


Washington,  D 


MRr“  (ArT/207 

23  April  1976 


Supply 


Aquilano,  Nicholas  J. , and  Richard  B.  Chase.  Production 
and  Operation?  » A Life  Cycle  Approa 


, Illinois i 


Berghell,  A.  B.  Products 
Industry.  New  York* 


Jraw-i 


Alrci 
iook  Company, 


Bernards,  Harvey  Della.  "New  Wrinkles  In  Improvement 
Curves,"  Defense  Management  Journal.  April,  1974, 
pp.  49-54. 


. Headquarters,  U.S.  Air  Force,  Directorate 

of  Procurement  Policy  DCS/Systems  and  Logistics. 
Interim  RIW  Guidelines.  Washington,  D.C.,  24  July 


Lght-Patterson 


im  (RCS  LOG- 
1,  Ohio. 


33.  Interim  Contractor  Support  for  Systems  and 
Equipment. Air  Force  Regulation  800-21. Washing- 
ton, D.C.i  U.S.  Government  Printing  Office,  1975. 

34.  . Request  for  Proposal  (RFP)  for  TACAN  AN/ARN 

118.  F19628-74-R-0078.  Undated  copy  supplied  by 

Mr.  Don  Forman,  AFLC/MAXP. 

35.  U.S.  Department  of  the  Navy.  Presentation,  subjects 

NAVAIR  Failure  Free  Warranty.  Provided  as  an 
attachment  to  CSAF/LGPS  letter,  subjects  NAVAIR 
Presentation  Regarding  Their  Experiences  With  Fail- 
ure Free  Warranty  (FFW) , to  AFSC/PPS  and  AFLC/ 

PPPM,  22  January  1974. 


sceedlngs  of  Failure  Free  Warranty  Sem- 
Mnber  12-13.  197J.  U.S.  Navy  Aviation 
flee,  Philadelphia,  Pennsylvania,  1973. 


37.  "Warrantless  DOD  Initiates  Trial  of  Reliability 

Improvement  Warranties  In  Buying  Electronic  Equip- 
ment, " Federal  Contract  Reports.  No.  556,  November 
18,  1974,  pp.  A-13,  A-l4. 

38.  Yoshpe,  Harry  B.,  and  Charles  F.  Frahke.  Production 

for  Defense.  Washington,  D.C.s  Industrial  College 
of  the  Armed  Forces,  1968. 


B.  RELATED  SOURCES 


138 


Erickson,  Richard  F.,  and  Donald  H.  Hammond.  "A  Descrip- 
tion of  Expected  Failure  Rates  of  Newly  Acquired  Com- 
ponents Prior  to  Steady  State."  Unpublished  Master's 
thesis,  SLSR  29-74A,  School  of  Systems  and  Logistics, 

Air  Force  Institute  of  Technology  (AU),  Wright- 
Patterson  AFB,  Ohio,  1973. 

Higgins,  Joseph  L.  "Long  Term  Service  Warranty  Contracts-- 
A Case  Example  of  Gyroscopes  Purchased  Under  Warranty." 
Unpublished  Master's  thesis,  GSM/SM/72-11,  School  of 
Engineering,  Air  Force  Institute  of  Technology  (AU), 
Wright-Patterson  AFB,  Ohio,  1971. 

Sass,  Frederick.  "Government  Contract  Warranties."  Govern- 
ment Contract  Warranties  (Monograph).  Washington,  D.C.t 
George  Washington  University,  1961. 

U.S.  Department  of  the  Air  Force.  Warranty  Management.  Air 
Force  Manual  67-1,  Vol.  I,  Part  1,  Sec.  J.  Washington, 
D.C.t  U.S.  Government  Printing  Office,  1974. 


